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PREFATORY  NOTE  TO  THE  SECOND  EDITION. 


So  short  a  time  has  elapsed  since  this  work  was  issued  that  it  has 
not  been  possible  to  make  any  material  change  in  it  for  the  Second 
Edition.  Yet  the  work  haa  been  revised:  errors,  where  discovered, 
have  been  corrected,  slight  changes  have  been  made  in  many  places, 
and  the  index  has  been  farther  improved. 

The  hearty  reception  and  commendation  given  the  book  by  the 
Medical  Press  and  Profession  has  stimulated  the  Translator  to  greater 
endeavor  to  make  it  more  worthy  of  the  praise  it  has  received,  and  to 
secure  for  it  the  place  in  medical  literature  which  it  deserves.  It  is 
hoped  that  this  desire  on  the  part  of  the  Translator  may  be  an  assur- 
ance of  bis  gratification  that  this  valuable  work  of  Professor  Vierordt 
has  met  in  its  English  dress  such  universal  welcome  and  appreciation. 

FRANCIS  H.  STUART. 

BuniLiH,  H.  Y.,  SiPTiHUi,  IWl. 
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TRANSLATOR'S  PREFACE. 


Thk  work  of  which  a  translation  is  here  offered  is  one  of  the  be«t 
that  has  jet  been  written  apon  the  subject.  When  it  first  came  into 
the  hands  of  tbe  translator  be  had  no  thought  of  ever  using  it  except 
as  a  work  of  reference.  But  as  he  read  it  he  became  convinced  that 
it  had  such  merit  that  it  would  certainly  be  welcomed  b;  a  large  class 
of  readers  if  it  were  rendered  into  English.  Accordingly,  after  com- 
municating with  the  author  and  his  publisher,  the  work  of  translation 
was  begun,  and  has  been  prosecuted  at  such  intervalE  of  time  as  could 
be  secured  from  an  active  profesBional  life.  If  the  work  shall  com- 
mend itself  to  others  as  it  has  to  him,  the  translator  will  feel  amply 
rewarded  for  the  effort  he  has  made  to  put  it  into  their  bands. 

Here  and  there  slight  additions  have  been  made,  which  the  trans- 
lator trusts  will  increase  the  value  of  the  work.  A  very  full  index 
has  been  prepared,  which,  it  is  believed,  comprises  a  reference  to 
every  material  statement  in  the  book. 

The  translation  was  almost  completed  when  a  copy  of  the  second 

edition  of  the  original  was  received  from  the  publisher.     The  author 

has  made  numerous  additions  which  have  enhanced  its  value,  and  the 

translation  has  been  made  to  correspond  with  this  enlarged  edition. 

It  is  gratifying  to  the  translator  to  find  that  a  second  edition  has  so 

soon  been  called  for,  and  that  his  own  favorable  opinion  has  been 

further  confirmed  by  the  fact  that  Italian  and  Russian  translations  of 

tiie  work  have  been  made. 

FRANCIS  H.  STUART. 
HI  JouLiHOR  Stbeet,  Brooelyic,  N.Y., 

MlBCH,  ISSl. 
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AUTHOR'S  PREFACE  TO  THE  SECOND  EDITION. 


In  this  edition  the  book  has  received,  as  I  think,  not  incon- 
siderable additions  and  improvements.  To  mention  only  the  most 
important  ones:  The  section  upon  the  examination  of  the  contents 
of  the  stomach  has  been  almost  entirely  rewritten,  and  so  have  some 
portions  of  the  section  on  the  examination  of  the  organs  of  the  senses, 
eepcciallj  that  of  the  eye.  The  laryngoscopic  examination  of  the 
larynx  has  been  treated  anew,  and  much  more  extensively  than  in  the 
first  edition.  A  short  section,  almost  entirely  new,  baa  been  added 
npon  the  enlargement  of  the  vessels  of  the  brain,  and  at  the  end 
of  the  book  a  concise  presentation  of  those  peculiarities  of  micro- 
organisms whose  recognition  and  discrimination  are  made  possible 
by  cultures  and  inoculation.  Finally,  with  the  hearty  cooperation 
of  the  publisher,  the  illustrations  of  the  most  important  micro- 
organisms are  printed  in  colors,  and  also  some  entirely  new  figures 
have  been  added. 

I  am   indebted   to  the  friendly   assistance  of  Professor  Gartner 

in   the  department  of  bacteriology,  of  which  I  here   make   public 

ack  no  wledgmeat . 

OSWALD  VIERORDT. 
Jn«,  Adgv'st,  ISSB. 
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PREFACE  TO  THE  FIRST  EDITION. 


Thb  book  which  is  here  offered  to  the  medical  public  was  under- 
taken at  the  solicitation  of  a  number  of  associateB,  and  in  view  of  the 
experience  which  I  have  acquired  during  more  than  four  years  of  work 
Bs  Teacher  of  Diagnosis  in  the  Medical  Clinic  at  the  University  of 
Leipsic.  Originally  I  had  in  view  a  very  extensive  treatise  com- 
prising a  detailed  explanation  of  normal  and  patholo^cal  anatomy 
and  physiology  as  a  foundation  for  diagnosis.  But  this  plan  I 
abandoned  with  a  view  to  the  convenience  and  general  usefulness 
of  the  book. 

Regarding  the  principles  which  have  guided  me,  and  which  I  hope, 
particularly  in  the  "  Special  Part,"  notwithstanding  the  brevity  of  the 
presentation,  have  been  made  plain,  I  may  he  permitted  here  to 
specify  the  following.  I  have  here,  as  well  as  in  my  teaching,  taken 
pains  to  emphasize  that,  besides  availing  ourselves  of  the  constantly- 
increasing  finer  methods  of  diagnosis,  the  simple  use  of  our  senses, 
especially  of  the  unaided  eye,  must  not  be  forgotten.  Still  more  the 
manifold  labors  with  the  microscope  and  in  the  laboratory  ought  not 
to  permit  the  physician  to  forget  that  a  preparation  or  a  chemical 
reaction  is  not  enough  for  a  diagnosis,  but  that  the  whole  organism 
must  always  be  brought  under  consideration.  In  other  words,  in 
diagnosis  as  well  as  therapeutics  this  rule  is  imperative:  We  must 
individualize  the  case.  Should  the  book  to  any  extent  antagonize 
the  inclination  of  our  time  to  theorizing,  it  would  afford  me  especial 
satisfaction. 

OSWALD  VIERORDT. 
Lsiraic,  Jo:iic,  18S8. 
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PART   I. 


CHAPTER    I. 

INTRODUCTION. 

The  physician  arrives  at  an  opinion  regarding  his  patient  in  tro 
ways :  by  inquiry  of  the  patient  or  of  friends  of  the  patient,  and  by 
his  own  objective  examination.  The  result  of  the  former  is  called  the 
AnamneiU ;  the  latter  reveals  the  Present  Condition  of  the  Patient. 
The  notes  which  the  physician  makes  from  time  to  time  in  the  course 
of  his  continued  observation  of  the  patient,  and  in  which  he  reconls 
the  changing  phenomena  of  the  disease,  constitute  the  Hiatory  of  the 
Caae. 

The  judgment  forme<l  in  this  way  is  expressed  by  the  Diagnoti*. 
In  a  narrow  sense  such  a  judgment  simply  consists  in  giving  n  name 
to  the  disease  that  is  found;  or,  if  there  are  several  diseases  together, 
or  special  complications  of  one,  names  to  several  diseases.  But  in  the 
wider  sense,  a  diagnosis  must  always  consist  of  something  more  than 
this.  The  physician  must  endeavor  to  form  a  clear  conception,  in  a 
given  case,  aa  to  how  the  whole  organism  has  been  aifected  from  the 
beginning,  what  is  the  character  of  the  disease,  or  what  harm  it  hiu 
wrought  already  in  the  organism  as  a  whole,  as  well  as  locally.  If 
in  the  narrow  sense  the  diagnosis  is  schematic,  so  that  the  disease 
can  be  classiiied,  then  the  diagnosis  is  in  a  broader  sense  indi- 
vidualized. A  complete,  exhaustive  presentation  of  the  peculiarity 
and  severity  of  the  existing  disease  and  of  the  patient's  prospects 
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(progDuis)  is  prescntcxl  only  by  this  ni«tliod.  This  slone  ia  a  sure 
guido  in  treHtment. 

We  attaio  to  a  diagnosis  in  this  wider  seosa  only  by  baring  our 
perception  of  tlio  general  lichavior  of  putionM  quickened  and  by 
i-Arcfully  combining  with  it  tbo  cxporicnci-  derived  from  previous 
exnminatioDs. 

Since  thochief  object  of  this  work  is  the  toachtng  of  the  examination 
nf  patients  and  tbo  prosentation  of  the  methods  of  coDducling  il,  we 
begin  with  hut  a  very  few  word«  in  regard  to  obtaining  the 

AXAMXBSW. 

What  is  it  necessary  (or  the  physician  to  know,  beyond  what  bis 
examination  revuaK  in  order  to  rocognixo  a  given  diseuno  in  itself  and 
to  form  a  critical  judgment  rvganling  the  patient  in  a  larger  sense? 
It  is  difficult  to  define  tlii».  Pacts  which  appear  insigni&cant  in 
themselves  in  experience  often  exercise  a  decided  influence  upon  the 
special  diagnosis,  and  ospeciully  in  forming  a  judgment  regarding 
the  constitution  of  the  patient,  or  upon  the  timely  recognition  of  a 
secondary  disease.  From  liaving  at  hand  clear  knowleiige  of  the 
itvmptoms  of  the  different  diseases,  both  of  their  remote  or  predisposing 
and  of  their  directly  exciting  canses,  tlie  p)iysician  is  consianlly  able 
in  Delect  what  is  essential  from  the  past,  and  so  to  avoid  too  great 
prolixity.  But  it  is  always  well  for  the  beginner  to  secun?  as  com- 
plete an  anamnesis,  or  prior  history,  as  possible,  in  order  that  he  may 
allow  nothing  of  imporlnnco  to  escape  his  attention. 

The  anamnesis  generally  begins  with  and  involves  the  ((nostion  as 
to  whether  the  disease  is  acute  or  chronic,  what  organs  are  alTected, 
or  are  inclined  to  bo  disMsed.  Thi.*  determines  the  exninination  to 
follon,  in  that  certain  organs  arc  exnininud  with  greater  exactitude 
than  others.  Hut  the  examiner  must  guard  himself  from  too  grout 
inRuenoe  or  prejudice  from  tlic  rwuU  of  the  nniimncsis ;  the  ohjcdiTity 
of  the  objective  examination  must  lic  kept  iu  view ;  and  this,  in  turn, 
may  give  occasion  for  supplementing  the  aiinmnesis,  by  occasioning 
udditioiial  inquiries  regarding  certain  oeeitrrenctm  and  appearuncvs, 
and  thus  a  conchisioii  is  finally  reached.  It  is  advisiible  for  the 
fciudent,  under  all  circumstances,  with  all  the  patients  ho  examines, 
and  for  the  physician  at  least  witli  his  more  important  coih^,  to  notv 
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dQVB  is  RlgRlu*  oHer  the  results  both  of  the  anamnesis  and  of  his 
M^&MtlBOi.     [See  TransUior's  note,  jKige  24  et  g^q.^ 

Mode  of  Taking  the  Anamnma. 

t'intt,  wc  nlw«j8  note  the  name,  oocnpation,  age,  residence  of  the 
piiti<t)t.  Thou  we  oonduct,  aa  simplir  oa  possible,  a  dialogue  with  Uie 
piiliirnt,  or  in  the  case  of  a  child  or  of  a  person  ivho  is  insensible, 
iinvon^dotiit,  or  ni<>nthllj  disturbed,  with  his  netj^hbors  or  relatives. 
Hnw  niucli  w<r  may  allow  tbeia  simply  to  tell,  how  much  we  mast 
Ivarn  by  iiakiiij;  i)ueHiioos,  must  depend  upon  the  cultivation  nnd 
inirlligcnce  of  the  person  who  is  giving  the  information.  We  must 
piirtivalarly  guard  against  asking  the  patient  leading  (|iiestions — that 
i»,  influencing  his  reply  by  the  manner  in  which  we  put  the  questiotis. 
T>i  ibo  ([ucation :  "  Have  you  then  re.illy  never  hail  any  puin  iit  the 
boKvLn  ?"  or,  "  Did  you  never  have  any  pain  in  the  bowels ';"  we  tihall 
■Imoat  certainly  reooiro  an  affirmative  answer,  eith«r  from  indifference, 
or  from  «  deaira  to  make  his  cumplniiii.-*  ilk  interLVting  as  poiuihlc  am] 
enlurge  upon  tlieiD ;  »r,  lactly,  whtitlior  tmcJiu-to  he  is  of  a  very  imprea- 
ftiniinhlc  nature,  nnil  the  mere  ralUnj;  to  mind  the  ijttcstion  of  pain 
■agg«tt«  to  iiini  what  in  rmlity  ho  hiu  not  harl. 

On  the  other  band,  we  must  cxcrcittu  close  ecrutiny  of  whitt  we 
Iftm.  a  scrutiny  which  it  is  generally  bntl  not  to  allow  the  patient  to 
know  of.     Tliis  scriuiny  may  bv  mn<lc  with  reference  to  three  poinu : 

(/j)  We  mu«l  not  accept  without  further  inquiry  the  tiame  thn 
|>atii>nt  gives  to  a  (Ii:<en4e  he  has  formerly  passed  thmugh,  since  mia- 
diiof  is  oHeii  done  by  tlie  laity  in  the  uxe  of  tlic  numca  of  diseases, 
a«  of  diphtlu'ria,  lyphiis,  etc.  In  any  doubtful  ca«o  w«  ini)rnre  its 
•yn)pi<riii»,  and  nl»o  what  the  physiciiin  who  nttendi,"!  the  |>atient  bsd 
calli-d  the  disease. 

(A)  llii'  simulation  of  a  di.teajc  is  cnmnnni  This  was  oonlinod  in 
Urge  part  lo  the  domain  of  hysteria;  hut,  now -a -days,  from  certain 

inl  reasons,  it  in  mudi  more  (requent.     Neuralgia,  rheumatism, 

rembling.  ipasms,  lamcnt««i.  also   pains   iti   the   tjgwels,   aHthmatic 

altuckv,  are  the  comlittous  which  are  must  oAeii  simulated.      The 

aurmpt  to  deceive  is  made  not  only  with  refercnee  to  iho  anamnesis, 

Iwil  nW  duriu};  the  objective  examination. 

()■)  The  concvultiient  of  t}ie  appearances  of  disease  is  manifest  with 
referenre  lo  the  difTerent  sexual  diseases,  especially  syphilis.    Women, 


20  MEDICAL  DIAQSOSiS. 

moreover,  often  attempt  to  avoid  all  statements  in  regard  to  tlie 
sexual  apparatus,  even  when  it  alone  is  diseased.  Inebriates,  and 
those  who  practise  onanism,  often  confess  their  habits  to  the  phjaician 
onlj  with  great  reluctance. 

What  the  Anamne%i»  Compritet. 

The  exact  knowledge  of  the  etiology  and  symptomatology  of  internal 
diseases  is  here  the  only  correct  guide,  and,  at  the  same  time,  gives  us 
complete  information  respecting  the  cases  which,  under  various  cir- 
cumstances, come  under  consideration.  We  are  content  with  indi- 
cating the  essential  point  of  view  by  the  introduction  of  a  few 
examples.  We  may  divide  every  anamnesis  into  the  following  two 
parts: 

I.  Previous  kiatori/ of  the  patient :  This  comprises  all  that  it  is 
important  to  know  up  to  the  beginning  of  the  disease  on  account  of 
which  the  patient  consults  the  physician. 

If.  The  preient  ditease :  This  relates  to  the  exciting  causes,  the 
commeacement,  and  the  course  to  the  present  time. 

Previous  History  of  the  Patient. 

1.  Hereditary  ditease  {heredity).  This  is  of  Importance  in  so 
mnny  di.<ieases  that  in  each  and  every  cose  we  have  to  inquire  regard- 
ing the  parents,  brothers  and  sisters  of  the  patient,  and  also  very  often 
regarding  the  brothers,  sisters,  and  parents  of  the  parents.  There 
especially  come  into  view  in  this  connection,  syphilis,  tuberculosis, 
diseases  of  the  brain,  and  certain  general  neuroses.  Heredity,  as 
regards  rheumatism,  carcinoma,  and  diseases  of  the  heart,  is  of  sec- 
ondary importance,  yet  not  immaterial.  These  diseases  are  in  part 
inherited  as  such,  in  part  they  confer  upon  the  descendants  only  the 
organic  foundation,  the  disposition  to  the  new  development  of  tlic 
same  or  rehited  diseases.  Different  descendants  are  variously  divided 
by  heredity.  Often  individuals,  or  a  majority,  are  wholly  exempt.  It 
also  happens  that  one  generation  is  entirely  passed  over,  and  tlic 
trouble  rea])pears  in  the  following  generation  (hence  the  question 
regiirding  the  grandparents). 

Of  the   infectious    diseases,  suiulipox   and   syphilis  can,  without 
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doubt,  be  conveyed  in  tttero;  but  the  intra-nterine  communication  of 
tubercnlosia  from  the  mother  to  the  child  is  extremely  improbable. 

2,  The  manner  of  life,  habits,  profession,  occupation,  residence, 
experiences  as  to  fatigue,  other  harmful  injlaences  to  which  they  have 
been  exposed,  whether  they  have  descendants,  and,  in  the  case  of 
women,  the  number  and  character  of  their  confinements,  compose  this 
group. 

Under  the  manner  of  life  are  conaidered  the  diet,  character  of 
dnelliug,  and  the  clothing.  Injurious  habits  play  a  very  important 
part  in  the  manner  of  life,  especially  immoderate  use  of  alcohol  and 
tobacco ;  so,  also,  venereal  excesses  must  be  taken  into  account.  But 
it  is  important  to  remember  that,  at  least  within  certain  limits,  the 
harmful  limit  of  these  things  dilfers  with  the  individual. 

Profession  and  occupation  on  the  one  hand  affect  the  whole  consti- 
tution, and  on  the  other  are  often  to  be  regarded  as  predisposing  or 
exciting  causes  of  disease ;  finally,  they  may  exert  a  favorable  or  an 
unfavorable  influence  upon  the  course  of  an  existing  chronic  disease. 
Thus,  for  instance,  stonecutters  and  polishers,  by  continually  inhaling 
fine  dust  from  the  stone,  are  very  frequently  inclined  to  bronchial 
attacks  and  diseases  of  the  lungs ;  thus,  too,  the  occupations  that  have 
to  do  with  lead  (type-setting,  type-polishing,  painting),  or  with  mer- 
cury (making  mirrors,  etc.),  frequently  cause  chronic  poisoning  by 
these  metals.  Persons  who  are  engaged  about  sheep,  swine,  horses, 
or  with  the  fresh  skins  and  hair  of  these  animals,  are  apt  to  have 
malignant  pustule  and  other  diseases. 

"S^hs  place  of  prior  residence  is  to  be  considered  with  reference  to 
miasmatic  (intermittent),  endemic  diseases,  or  epidemics  which  may 
have  prevailed  there  at  that  time.  With  travellers,  exotic  diseases, 
which  less  frequently  occur  in  their  native  places,  as  lepra,  certain 
exotic  animal  parasites,  etc.,  must  be  thought  of. 

As  regards /rth^u*,  army  marches  are  to  be  regarded  as  particularly 
fruitful  sources  of  disease  ;  so  of  exposure  to  harmful  influences.  A 
fall,  slight,  perhaps,  but  whose  effects  continue ;  or  a  wound,  without 
other  immediate  sequela;  except  that  it  does  not  heal — of  these,  account 
must  be  taken ;  and  also  of  very  harmful  momentary  experiences,  as 
sorrow,  care,  severe  fright,  anxiety. 

Where  there  is  sterility  we  consider  anomalies  of  the  sexual  apparatus 
of  the  man  or  woman,  but  especially  the  question  of  syphilis.     The 
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pnerperm]  period,  cvon  vrlion  it  iloc*  not  |Mir»iq«  nn  tin&voniltle  ooune, 
may  in  vaiious  ways  be  a  soarcc  of  iliitciut;. 

3.  Diteaiet  urhiek  out  haa  had,  not  only  kcdiv  diwMea,  but  die 
tompontry  oulbrcftk  of  s  chronic  iliscnec  ending  in  Apparent  or  real 
nMorerv. 

Certain  acute  disoast*  may  hnvo  ah  scqiiclai  certain  otlior  iltwnitcH 
vrliifli  cither  arc  directly  connected  with  them,  ris  par.ilyftis  following 
diphthvritt,  nephritis  after  «uiirlet  fi'vcr;  or  whicii  appear  after  a 
diorter  or  longer  period,  nt  valvular  dUetwe  of  the  hcorl  from  eudo- 
canlitis  in  acute  arlteiilar  rheumatism)  arising  during  vcftrltt  fever. 

The  outbreaka  of  a  ehronk  iUteatt  are  often  spokm  of  by  patients 
w  diifcnses  which  tliey  have  gone  through ;  M,  wpMtnlly.  the  primniy 
and  secondary  affectioDS  of  syphilis,  temporary  innnife«uti»iiA  of 
tntuirCHtosis  of  the  lungs,  etc 

This  point  is  of  specinl  importance  in  two  wuys:  1.  There  are 
certain  acutv  diseases  which  one  ducti  not  ea»ily  have  a  second  time,  as 
scarlet  fever,  meusles,  typhoid  fever.  On  the  other  Iinnd,  othera 
readily  occur  again,  as  «rysipelii»,  pneumonia,  articular  rhcumatiMDi, 
typhlitis.  '1.  Cerlnin  diseases  of  childhood  are  espectally  to  be  con- 
sidered— for  oxntnple,  st^rofulosis  as  early  imiiuatiim)'  of  tuberculosis; 
manifestations  of  hereditary  syphilis;  frc<iuent  convulsions  as  an 
early  sign  of  anomalous  condition  of  the  nervous  system.  The  dis- 
eases ordinarily  doMgnatod  as  "children's  diseases "  generally  hare 
DO  significaneo  as  to  the  future,  but  yet  sonivlimes,  unfortunately, 
tltcy  leave  lasting  suffering  behind  tliem,  as  emphyseinu  after  wliooping- 
eougb,  etc. 

THK   PrKSENT   Dl9EA9It. 

1.  Th^  poMihh  erntiruf  rauten  must  bo  first  considered.  It  is 
especijtily  important  for  llie  early  diagnosis  of  an  infectious  discnso  to 
inquire  wlicther  the  patient  has  been  enpused  to  infection.  Many 
diseoscs  are  conveyed  by  a  very  short  exposure,  others  rxiquiro  a 
longer,  or  even  a  peimnat  contact.  Also  the  period  of  incubation 
must  he  consiilercd.  This  is  the  period  from  the  moincnt  of  infection 
until  the  ontbrealc  of  the  disease.  With  mmi  transferable  diseases 
this  period  is  of  a  known,  aomewbat  exactly  defined  (himiion.  More- 
over, "taking  cold,"  ovcr-exi,-rlion,  improper  eating  and  drinking, 
taking  of  poison,  etc.,  come  under  consideration. 
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It  is  to  be  remarked  that  the  laity  oft«Q  asaume  something  as  an 
exciting  cause,  ihas  especially  "taking  cold." 

2.  The  firtt  appearances  and  the  courte  of  the  diteate  up  to  the 
time  of  examination. 

With  chronic  diseaeea  the  first  appearances  are  sometimes  at  the 
beginning  scarcely  noticeable :  they  often  consist  only  in  a  change 
from  the  previous  behavior,  unless  the  new  condition  in  itself  directly 
appears  to  be  one  of  disease ;  a  person  who  previously  had  red  cheeks 
becomes  paler  (all  kinds  of  wasting  diseases),  a  stout  person  without 
other  reason  becomes  thin,  one  who  always  previously  ate  and  drank 
little,  all  at  once  eats  and  drinks  considerably  (diabetes),  a  person 
formerly  very  orderly  becomes  disorderly,  forgetful  (disease  of  the 
brain,  especially  progressive  paralysis).  Gven  when  they  have  made 
considerable  progress,  such  gradually  developing  disturbances  often 
are  not  at  all  noticed  by  igsorant  and  indifferent  people. 


CHAPTER  II. 

EXAMINATION  OF  PATIENTS. 

Trb  exAmioatioo  of  the  patient  cocnprues : 

1.  A  general  ezamination,  nticb  takes  into  account  c«rtun  phe- 
nofDcna  of  diseaso  wliii-li  ooiioero  the  organUm  as  a  wlioie,  auil  are  the 
oxpreaaioo  of  a  pathological  change  of  the  whole  organiiun. 

3.  A  tpeeial  txamtnathn,  irhich  inijitiftti  into  tlie  (UfTereDt  r^ons 
and  orgADB,  the  (iecn-tioni«  nml  t-xorciii^nii  of  the  bod^.  At  the  1mk1> 
siile  we  generally  |>rocvc(l  in  hucIi  h  wav  tlint,  beginning  at  the  head, 
we  gradoallj  go  ilnwiiwiird,  in  onler  to  Gwilitatc  Uic  inreotigatioa  by 
exunining  oontiguoux  or«aiM.  Bui  in  maur  casea  it  is  Iwttcr  to  group 
together  {.tj^ns  that  are  fandionally  reltited,  no  matter  what  tlieir 
anatomical  Irx-Jilion  oinv  )>«,  »>nee  we  thiut  quickly  obtain  a  compre- 
beiuivo  view  of  the  woj  in  which  the  afTected  organs  or  »jwewa  aro 
di*titrbr<l.  Tiia»,  in  <)ucMe8  »f  the  heart,  (he  hmrt  and  bloodvoMok, 
in  diaeoM*  of  the  nervoii«  svMcni,  the  coniml  and  peripheral  nervous 
BysicnH  are  cxmnineil  tng«tlivr,  Sutaetimcs,  ui  in  the  caao  of  very 
weak  or  vt-ry  unruly  pAtients,  aa  children,  tiio  exauitintion  of  the 
body  must  be  very  brief.  Here  the  experlnc«s  of  the  physictnn  (wpe- 
cially  iH  put  to  the  test  to  the  utmost  degree. 

It  will  best  nniwer  (lie  purp(i«e«  of  study  if  tlie  division  of  (lie 
eahjeet  throughout  strictly  conforms  to  the  orgati-systeina,  and  hence 
the  special  part  b  dividei]  into : 

I.  Kxnmination  uf  the  respiratory  appnnitu». 
II.   Examination  of  Ui«  circulatory  apparaU*. 
III.  ExiuninatioD  of  the  digestive  apparatus. 
W.  Examinadon  of  the  urinary  apparatus,  including  also  in  put 

the  ftexual  appBratus. 
V.  Examinaiion  of  the  nervous  syMcn. 


[K0T8  ItT  TDB  TIlAX»|,ATOR  FPOK  KERPINO  RECORDS  OV  CASKS,  AMD  A 
FORM  FOR  nBCORDIMG  TlIK  KE.4t7LT8  OF  A  UKDICAI.  K.\AMINATIOX. 

It  ts  not  practicable  at  tliii  bcilMJde  t<i  gn  ihrougb  any  set  form  for 
conducting  tlw  inqairv  regnnling  the  present  illness.    The  most  direct 
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my  nf  getting  at  it,  and  the  one  lli*t  «i))  lead  to  tlio  moiit  »iti»- 
faciorjr  replies  to  oar  interi^alorieo,  is  lo  ask  the  qaestion.  WLitt  ia 
your  oooiplaint?  U»w  are  you  aick?  or  some  sucb  direct  (juescion 
as  iliia.  In  lliis  way  we  got  at  once  at  the  diaease  we  aro  callcil  upon 
first  to  dbgnose  and  llieii  to  treiit.  As  we  prooeeJ  we  will  smiti;;r 
the  facts  in  our  minds,  and  when  we  make  ttic  rcconl.  we  shall  place 
them  in  n  nutaral  and  logical  order.  Having  a  reigiilnr  form  for 
kcv'piiig  reconb  of  cases  soon  develops  an  order  of  procedora  ia 
accordance  with  iL 

C'iu<e*taking  ia  a  moHt  valuatile  aid  to  the  nnident  in  clinical  study. 

1.  He  leama  to  make  a  systematic  exuintnation  of  the  patients  he 
acMk  He  fonns  tlie  hnbil  of  linuging  before  Uia  laind  each  factor  in 
the  ciuw  in  onlerly  sticc«saion.  There  are  two  advantages  from  this. 
First.  He  forms  the  h'lbit  of  theroH'jhmft*  in  rxamininit  his  cases. 
Second,  He  ain  readily  compare  one  ciutc  with  another — -having 
nrnuged  the  faotora  of  each  in  like  order.  While  it  is  not  noceffiar; 
in  making  the  exaniiDuiion  to  hare  or  in  follow  strictly  a  printed 
form,  yet  it  w  desirable  t'>  have  ttome  regular  form  for  making  (he 
record,  m  that  cases  that  are  siniilar  can  be  rcmlily  compared.  One 
COM  may  reqiiir«  going  over  only  a  few  poinia,  in  another  it  will  b« 
DCCtMury  to  examine  every  organ  in  the  body. 

'2.  The  memory  i#  greatly  -strt-ngllioiu'd.  Memory  depends  upon 
altrntion  and  repetition.  Ouao  taking  oultivatos  both  of  thcM  in  an 
cEinnenl  dcgnic;.  Fact**  and  nymptoms  that  oIm  would  esoap«  notice 
entirely,  or  be  only  cligbtly  noiod,  arc  brought  prominently  before  the 
miud  for  consideration.  Their  value  or  bearing  a  weighed,  and  so 
they  arc  strongly  imprc^ci]  upon  the  mind. 

&.  Tito  mind  iti  developed  l>y  tliifi  habit  of  carefully  reflecting  upon 
every  feature  of  a  cmc.  Thmi^hl  ig  botli  stimulated  and  nindc  ea<y- 
Ck-aniL'«8  and  power  of  thought  arc  increased.  Independence  of 
judj^ent  a  cullivate<l.  Doth  knowledge  and  intellcclual  cultivation 
arc  acquired.  "By  knowledge  i«  undcnttood  iho  mere  poaseasion  of 
trutha;  fry  inteiUctual  ettUiintlion,  or  intfilectual  dfVelopmeHt,  the 
potver,  acfuired  bff  rxftvue  «/  the  higher facaUiet,  of  a  more  varied, 
mgwon9  and  protracted  activity,"  (Sir  William  Hamilton. ) 

4.  Kase  and  hiihitof  writing  are  almost  anconsciou»ly  acquired. 
This  is  tnost  vnluable.  The  groat  mnjority  of  physicians  keep  no 
recorda  of  cases.     Many  oevor   rvoord  or   puliliah  important  ones, 
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because  they  have  not  the  facility  of  writiog  which  comes  with  prac- 
tice. Anything  is  easy  to  the  practised  hand.  "  Who  can  estimate 
how  much  we  have  lost,  from  the  fact  that  generations  of  men  gifted 
with  powers  of  acute  and  shrewd  observation,  have  passed  away 
without  leaving  one  record  behind  them  ?  Think  not  that  it  ia  the 
hospital  physician  or  surgeon  alone  who  can  advance  the  progress  of 
medicine.  There  is  not  a  practitioner  who  could  not  aid  this  great 
work.  But  he  can  only  add  to  it  with  efQciency  if  he  has  faithfully 
recorded  his  observations,  and  does  not  trust  to  the  general  and  vague 
impressions  of  unassisted  memory.  Therefore,  on  all  grounds,  per- 
sonal to  yourselves  and  general  for  medical  science,  so  engrain  this 
habit  within  you  that  it  becomes  a  second  nature."  (Coupland.) 

The  Anamnesis. 

Personal  and  Previous  History, 

Name,  Address, 

Birthplace,  Age,  Sex, 

Family  history — Heredity : 

Father, 

Mother, 

Brothers, 

Sisters, 

Other  relatives. 
Manner  of  life,  habits,  occupation,  residence,  etc.. 
Previous  diseases — character  and  results. 

(Note  each  one  that  was  of  such  a  character  as  to  have  any  lasting 
effect  upon  the  health  or  vitality.) 

Present  Illness. 
Duration, 

Possible  exciting  cause, 

How  began — suddenly  or  not ;  prodromal  symptoms, 
Course  of  the  disease  till  the  time  of  examination. 
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Examination  of  the  Patient. 

General  examiQation : 
Appearance, 
Paychical  condition, 
Position  in  bed, 
Structure  and  nutrition, 
Skin  and  subcutaneous  tiasues, 
Temperature, 
Pulse. 

This  covers  the  general  features  of  every  case.  Attention  has  been 
directed,  hy  what  has  been  learned  thus  &r,  to  some  one  or  more  of 
the  special  organs  or  systems  of  the  body.  It  is  usually  best  first  to 
examine  that,  and  to  make  this  examination  very  full  and  thorough. 
Then  the  remaining  organs  of  the  body  can  be  examined  with  greater 
or  less  fulness,  according  aa  they  are  found  to  be  affected  by  the 
principal  disease,  or  as  they  are  related  to  the  one  specially  diseased. 
It  is  well  to  form  the  habit  of  following  a  certain  order  in  examining 
each  organ.  One  is  much  loss  apt  to  overlook  any  part ;  and,  too, 
as  has  already  been  pointed  out,  the  records  will  be  more  easily  con- 
sulted and  compared.  For  this  purpose,  it  is  well  to  take  the  order  of 
the  text-book,  so  aa  to  become  thoroughly  &miliar  with  each  subject. 
It  is  not  of  so  much  importance  that  this  or  that  one  is  adopted,  pro- 
vided it  is  a  good  one.  But  we  have  here  a  notable  illustration  of  the 
truth  and  value  of  the  Spanish  proverb :  "  Beware  of  the  man  of  one 
book." 

Presuming  that  those  who  use  this  work  will  follow  the  order  laid 
down  in  it,  the  form  now  given  conforms  with  the  order  in  which  the 
systems  are  treated. 

Special  Exauination. 

Examination  of  the  respiratory  apparatus : 
Nose, 
Mouth, 
Larynx. 
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fixamination  of  the  lungs : 

Inspection  of  thorax, 

Palpation  of  thorax, 

Percussion  of  thorax, 

Auscultation  of  lungs, 

Auscultation  of  voice, 

Measurement  of  thorax, 

Cough  and  expectoration. 
Examination  of  circulatory  apparatus: 

Inspection  and  palpation  of  the  region  of  the  heart, 

Percussion  of  the  heart,  Apex-beat, 

Auscultation  of  heart, 

Examination  of  the  arteries  and  veins, 

Examination  of  the  blood. 
Examination  of  the  digestive  apparatus : 

Month,  gums,  and  pharynx, 

Stomach, 

Intestines, 

Peritoneum, 

Liver, 

Spleen, 

Pancreas, 

Contents  of  the  stomach  and  vomited  matters, 

Feces. 
Examination  of  the  urinary  apparatus : 

Kidneys, 

Ureters  and  bladder. 
Ezamination  of  the  urine; 

Amount  in  twenty-four  hours, 

Reaction,  Odor, 

Specific  gravity, 

Sediment, 

Albumin, 

Blood, 

Bile, 

Sugar, 

Other  constituents. 
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Examination  of  the  nervous  system  : 
Disturbances  of  seosibilit;, 
Location  of, 
SupeHicisI  or  deep, 
Motor  disturbances, 
Disturbances  of  speech. 
Condition  of  the  organs  of  special  sense.  ] 


PART  II. 


CHAPTER    III. 

GENERAL  EXAMINATION. 

This  consists  of  a  nmnber  of  subordinate  divisions,  namely:  we 
have  to  consider: 

I.  The  psychical  condition  of  the  patient. 
II.  The  position  in  bed. 

III.  The  genera]  structure  of  the  body  and  the  nutrition. 

IV.  The  skin  and  the  subcutaneous  cellaiar  tissue. 
V.  The  temperature  and  the  pulse. 

I.  The  Psychical  Condition  of  the  Patient. 

From  this — that  is,  from  the  clearness  of  his  intelligence,  his  sus- 
ceptibility to  external  impreasiona,  his  power  of  thought,  from  the 
possible  presence  of  depression  or  irritability — we  may  often  obtain 
important  points  of  diagnosis ;  both  for  diagnosis  in  the  narrower 
sense,  certain  diseases  being  accompanied  with  definite  manifestations 
of  this  kind,  and  for  diagnosis  in  a  broader  sense,  since  the  severity 
of  a  disease,  the  possible  turn  for  better  or  worse,  often  becomes 
manifest  by  the  psychical  condition  of  the  patient  (Regarding  this 
nnd  the  way  in  which  the  examination  in  this  direction  is  conducted, 
see  the  section  on  "  Examination  of  the  Nervous  System.") 

II.  The  Position  of  tub  Patient. 

This  fiiTTiishes  a  very  simple  aid  to  diagnosis,  because  generally  it 
can  be  determined  by  a  single  glance  of  the  eye.  From  it  conclusions 
in  various  directions  maybe  drawn.  People  in  health  or  only  slightly 
sick  usually  assume  the  dorsal  position,  or  a  position  upon  one  side, 

(-11) 


32  MEDICAL  DIAGNOSIS. 

in  a  certain  unconstrained  comfortable  position  (the  active  dorsal  or 
side  position).  On  the  contrary,  patients  who  either  are  not  wholly 
conscious,  or  who  have  become  very  weak,  frequently  are  inclined  to 
slide  down  toward  the  foot  of  the  bed  and  sink  into  a  heap  there,  a 
position  which  manifests  weakness,  and  iii  some  respects,  but  espe- 
cially for  breathing,  is  very  unfavorable  (the  p<uaive  dorsal  and  tide 
position). 

In  acute  infectious  diseases,  more  than  elsewhere,  the  pasiive  dortal 
potition  is  specially  noteworthy.  It  is  particularly  so  when  apathy 
and  clouded  intelligence  are  combined  with  great  muscular  weakness, 
as  is  frequently  the  case  in  typhoid  fever,  where  such  a  condition  of 
the  patient  is  so  frequently  and  sometimes  early  present  that  it  may 
aid  in  the  diagnosis. 

But  in  still  another  way  the  position  in  bed  is  sometimes  charac- 
teristic. Patients  with  aciUe  affections  of  the  chest  organs  involving 
only  one  side  (pneumonia,  pleurisy,  pneumothorax)  generally  lie  upon 
the  side,  and  for  the  most  part  upon  the  side  affected.  Thi's  may  be 
due  to  various  causes.  The  pain  caused  by  breathing  ia  generally  in 
this  way  diminished,  because  by  lying  upon  the  side  the  motion  of 
that  side  is  very  much  lessened,  while,  on  the  other  hand,  the  motion 
of  the  opposite  side  ia  breathing  is  greater  than  when  the  patient 
lies  upon  the  back  ;  hence  the  sound  side,  when  the  patient  lies  upon 
the  diseased  side,  can  better  compensate  for  the  loss  of  the  portion 
diseased.  In  exudative  pleuritis  frequently  there  is  the  furtlier 
advantage  in  lying  upon  the  affected  side  that  the  exudation  least 
interferes  by  pressure  with  the  healthy  side. 

Yet  patients  with  pneumonia  not  infrequently  lie  upon  the  healthy 
side,  because  they  have  least  pain  in  this  position.  That  in  diseases 
of  the  chest  in  general  patients  are  inclineil  at  the  beginning  of  the 
disease  to  lie  upon  the  sound  side,  and  later  upon  the  diseased  side, 
I  am  not  able  to  affirm. 

Difficult  breathing,  dyspnoea,  if  extreme,  prompts  one  to  assume 
the  upright  sitting  posture  in  bed  or  in  an  easy  cliair — orthopneea  ; 
because  in  this  attitude  the  action  of  the  accessory  muscles  of  respira- 
tion is  more  effective  than  when  lying  down.  Orthopnoea  may,  there- 
fore, occur  with  all  diseases  which  are  accompanied  with  marked 
interference  with  respiration  :  as  in  narrowing  of  t!ic  nir-passages  in 
disease  of  the  lungs  (comparatively  rare  with  phthisis — see  under 
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"DyHpnnn").  in  iliiwases  orUio  ptoura,  ti«ttrt,  pnicardiuni,  with  Inrfju 
vfTiuktiu  into  tho  tibdomiiu]  cavitj,  which  prv^u  the  diaphrugca  up ; 
•nd  in  gvn«nU  dropsy  with  elTnsions  into  the  cavitiai  of  tho  body. 
Ill  the  iOTfirmt  cnses  the  palieitte  may  imJwd  be  obliged  to  keep 
ihv  sitting  poalure.  «vcn  to  sloop.  The  coDtinued  cxt-rliOD  of  sitting 
and  (he  diminished  sleep  obtained  in  this  position,  bc«idcs  thv  great 
anxiety  nnd  excitement  tlieso  patients  generally  have,  iisuully  quickly 
bring  on  exhaustion. 

Another  group  of  c)iaruct«ristic  sttaadons  and  pOMitluas  in  hcd  refer 
to  JiMra»tt  of  the  brain  it»(t  iV«  mentranea.  Thus  meningitis  betrays 
iueir  often  at  the  first  glance  by  opisthotonus,  with  the  bend  boring 
into  the  pillow,  so-called  contraction  of  the  neck;  in  circumseribed 
disewo  of  the  cen-bnim  the  head  is  sometimes  poreistently  inclined  to 
be  drawn  forcibly  to  one  side:  forcible  contraction  of  tho  head;  in 
aflectiocs  of  the  cerebellum,  also  of  the  criu  oorebelli,  wo  not  infre- 
quently Mw  tlic  whole  body  continually,  as  one  lica  in  bed,  drawn 
aliarply  to  one  side,  and,  when  turned  over  to  the  dorsal  [josition, 
returning  immediately  again  to  this  constrained  position.  I'hese 
lihenomcna,  however,  are  in  part  to  bo  reckonctl  m  convulsive  con- 
'litioiH,  which  in<l«-d  bring  about  the  greatest  variety  of  characteristic 
positions  and  uitiiudes  of  tlic  body.  Tbe»  Utter,  however,  atc  gener- 
ally quite  transitory. 


lU.  Tdb  STBurruRB  of  ths  Body  axd  NcTnmo.<(. 


Thp  development  of  the  »k«iloton  determines  the  form  of  the  body. 
Generally  fmn  Ih}»c«  and  brond,  Hal  chest  arc  choraeterifitio  of  strong 
nnd  enduring  health;  while  those  persons  of  deliealo  skeleton,  ospc- 
cinlly  with  slender  ribs  and  narrow  chest,  are  coneitlerod  capiible  of 
hoih  limited  life  and  endurance.  Yft.  this  i.i  only  a  goneml  rule. 
We  often  see  people  of  delicate  build  who  are  rcinurkably  tfugh  nnd 
enduring,  botli  with  rvfonmee  to  exertion  and  discHHe ;  and  not  infre- 
quently wo  find  robust  people  with  little  power  of  resiittiince,  espedully 
to  acute  diMssea. 

VnruuaUtf  tituiH  cUvfiopmtnt  of  the  tktUt^n  is  often  ohMrved  in 
idiots  and  crotins ;  and,  in  more  rare  cases,  in  dwarft,  without  any 
other  anomaly. 

The  form  of  the  thorax  is  of  especial  importance.     With  a  slight 
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and  narrow  chcxt^uvity  there  w  a  proportirtiiiillv  fretiuofit  i]i»p(Mit 
to  tubcrculom  of  tlic  lung* ;  niitl,  on  t)ii'  otlii'r  liaiid,  a  ccruiin  fuk 
carrioi  with  it  a,  tcmlency  to  vraphjscmn  of  the  luiigs.     Tbia  vrill  be 
more  particularly  dpukcn  of  iimicr  K(wpin«tory  Organs. 

The  sigiiificoiiL-c  of  the  Htructuro  of  the  pi'lvis  is  maoifesl  in  th« 
practice  of  ohslrtrics. 

The  muscles,  the  subcutnoeous  tt»Aiiott,  and  th«  skin  furDisIi  aJ 
nicaDs  of  judging  of  the  nutrition,  and  also  of  tW  weight.  In  geocral,] 
weU-nountthcil  and  hiidthy  pcntoii-t  have  a  certain  votunic  and  fina- 
Qffis  of  musclia).  Tborr  m  also  a  relation  between  the  muacle-j  and 
the  skeleton.  But  even  in  perfoctly  normal  porsuiis  there  is  n  vrrj 
mitrkL'd  difference  in  the  volume  of  the  muscles,  wliich  is  not  always 
explained  by  diflferenccs  of  occupation.  By  experience  the  eye  grad- 
ually becomes  quick  in  recognizing  a  suspiciouiily  small  muscular 
volume;  yet  the  flrmncss  of  the  muitclus  is  a  better  guide  to  an 
opinion  than  their  volume. 

The  fat  of  the  subcutaneous  tissues  may  be  very  differently  de- 
veloped in  penon-1  of  good  henllh.  As  n  nile,  it  varies  with  the  nge, 
being  greater  for  the  fit«  yenn*  of  life  up  to  the  forty-fifth  or  6flicth 
year.  Btyood  this  it  again,  a»  a  rule,  becomes  less.  It  also  some- 
times  varies  in  x  shorter  time  without  being  oauscil  by  disease,  as  in 
women  at  about  twenty  yean  of  age.  It  varies  also,  us  a  matter 
of  counte,  with  the  kind  nnd  the  richnei<s  of  food,  os  well  ns  with 
tlio  occupation.  Loose  adj[>usc  tissue  generally  indicates  a  wc«k 
organisation. 

A  marked  d^^ec  of  leannetu  of  the  Ruhcutaneoits  tissue  is,  under 
all  circumstances,  suspiciou-s,  and  suggeftt^  an  examinntien  as  to 
whether  it  may  be  cauned  by  diaea-ie.  In  the  aame  way  the  aixumu* 
latJon  of  fttt  beyond  a  certain  degree  beconiea  pathological.  The 
measare  or  degree  can  only  be  catabliabed  by  experience. 

Of  much  greater  importance  ia  a  eommi'nnnif,  even  though  anlight, 
waiting  away  of  the  subcutaneous  Git,  and  eventually  aL-m  of  the  mus- 
cles, .^s  we  have  said,  this  is  sometimes  physiological.  U  can  olso 
take  place,  as  among  the  poorer  classes,  from  very  poor  nourishment. 
But  in  the  majority  of  cases  it  is  caused  by  disease,  and  it  is,  there- 
fore, important  not  to  overlook  it.  This  wasting  can  only  really  be 
learned  by  the  physician  when  he  has  known  the  patient  for  some 
tine.     When  this  is  not  the  case  he  must  rely  upon  the  statements  of 
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the  patient  uid  his  sumundioi^,  and,  thercrore,  this  subject  properly 
belongs  to  the  "  previous  historj."  WTiMi  tJi«  ctoacintiun  is  mnrkci), 
)U  proof  is  furoished  by  the  comlJtion  of  tin-  skin.  In  ttiotte  cuhi.-«  the 
skiD  of  the  putient'fl  whole  body  is  loose,  Kod  c&n  eiuily  be  taJcci)  ap 
in  folds. 

ExoesaJTe  wasting  U  dciii>ininat«d  atrophi/.  fmaeialwn :  and  when 
this  is  accompanied  by  giMicml  loss  of  strength  and  failure  of  ftiDCtioa, 
maraamua  or  eaehexia. 

The  weight  of  Uic  body  \»  an  exoollent  index  and  one  which  ia 
Hiiiwitor  to  all  oth«r  signs  of  corpulence,  and  its  increase  or  diminu- 
tion. The  absolute  value  of  tbo  weight  of  the  body  in  the  different 
periods  of  life  bu  no  dtsgDOStic  interest,  for  tho  rcHson  that  it  varies 
witliin  wide  liniils.  Likewise  the  relation  of  the  weight  of  the  body 
to  the  height  and  (he  circumference  of  the  chest  bus  scarcely  any 
significance  for  our  purposes.  Go  Uie  other  hand,  change  in  the 
body-weight  wrought  by  disease  is  of  the  greatest  importance.  In 
chronic  di^ciisca  this  is  an  extremely  valuAble  means  of  determining 
whether  the  disease  is  increasing,  standing  still,  or  is  being  recovered 
from.  Taking  the  weight  regularly  (oay,  weekly)  in  canra  of  tubercu* 
lonis  is  especially  to  be  reooumended,  al.io  in  diseases  of  the  digutivc 
apparatus.  In  convalescence  from  acute  diseases,  following  the  wct^it 
of  the  body  is  also  a  very  imporunt  aid,  especially  for  the  early  rreog- 
nition  of  the  posubility  of  the  disease  becoming  dironie,  or  of  the 
prf>»ence  of  associated  chronic  diseases.  Moreover,  in  all  these  coses 
we  must  remember  that  icdema  (which  sec)  produocu  a  deceptive 
iocrense  in  the  weight  of  the  body. 

According  to  Bomhardt  (cited  by  H.  Vierordt).  the  pelatioQ  of  the 
weight  of  the  body,  P,  to  tlie  height.  H  (in  cio.),  and  to  thv  average 
cinnimfcreDcc  of  the  chest,  C  (measured  at  tlie  level  of  the  nipples, 
■u  cm.),  for  the  aversge  individual,  may  bo  reckoned  as  follows: 

Tht  weight  of  the  body  of  the  newly-bom  and  its  increase  during 
the  fini  moutlis  ia  of  special  significance.  Regarding  this  subject, 
see  works  upon  olmtetrica  and  diseases  of  children,  also  J>aUK  und 
Tabelkn,  by  H,  Vierordt. 

Dbeues  of  the  alimeniarr  tmcl,  more  than  others,  produce  emuciu- 
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tioD ;  no.1t,  h11  febrile  distucs,  wlicth«r  acute  or  cUronic  (of  ttie  1 
csjxKiiiUj'  tuburcolosu),  ttion  isevere  forms  of  diubctea  inellitua,  i 
finnllj',  all  malignant  growths.     A  certain  ilogrec  of  emaciation 
be  produced  by  an;  disease  of  an  interna]  organ. 

rv.  Skin  and  Subcutaneous  Cellulaii  Tissub. 

In  nie<lica)  diagnosis  tlip  condition  of  tbo  ttkin  and  subciiimneou 
tissue  is  coDsidercd  witli  reference  to  tbe  following  points : 

A.  The  condition  of  general  nutrition. 

B.  The  moisluro  of  tbosklD:  perspiration. 
C   The  color  of  iho  skin. 

D.  Certain  pathological  appearances  of  gcnt-ral   diagnostic  vah 
(diaracteristic  eruptions,  hi-morrbages,  scars,  eU.l. 

E.  The  presence  of  icdema.. 

F.  Possible  cmphvsema  of  the  skin, 
^kin  diseases  proper  and  certain  acute  infectious  ^SMMS,  with' 

special  locatisatioti  upon  the  skin  (the  co-called  acute  ezaudtemmtotia^ 
diseuee)  are  not  considered  in  this  work. 

A.    THE  STATE   OF  XUTRmOX   OF  THE  «K1N. 

To  old  ttgc  the  nutrition  of  the  skin  is  diminished  over  the  wnol 
body.     This  is  physiological.     In  earlier  years  a  noticeable  gencnll 
atrophy  of  the  skin  exists  only  where  there  is  a  very  severe  cachexii 
The  skin  is  then  thin  and  generally  dry.     It  loses  its  tone,  and  when 
token  up  in  a  fold  resumes  its  place  slowly. 

The  different  forms  of  circumscribed  atrophy  of  the  skin  which 
hare  been  described  do  not  interest  us  here.  They  belong  to  works 
upon  skin  diseases. 


B.    TUE  UOISTURU   OF  TUK  SKIK  ;   PGIli^PlKATlOS. 

Physiology  teaches  ns  that  the  moisture  of  the  skin,  as  well  as  thi 
visible  secretion  of  pcrepirntton,  is  influencc<l  by  various  circumstanocs.! 
It  IS  increased  during  active  exertion,  by  increased  tempemturo  of  the 
blood,  by  moist  heat,  by  mental  impressions,  especially  fear;  linallj 
by  certain  ingesta,  as  hot  t«a,  by  pilocarpine,  etc. 
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to  BOtne  of  tlie»t)  esacs  there  is  at  the  same  time  an  inorease  of  heat 
of  (he  btxtv,  which  is  overcoioe  by  the  perepintion,  cooling  being 
eaiUMl  \>j  ita  evaporation. 

Perspiration  is  a  regulaior  of  the  tempenture  of  tlie  body. 

The  toM  of  water  by  evaporaiiou  (the  greater  port  of  the  insensible 
perepinition)  in  hmlth  is,  cttttrit  parihut.  greater  at  night  than  during 
tlie  <lay.     It  MeinA  to  nltornate  with  the  secretion  of  the  urine. 

In  lienlthy  people  the  secretion  of  perspiration  is  in  this  way  very 
changeable.  But  it  is  atill  more  ao  in  cases  of  illness.  It  may  be 
tnereaMd  to  stich  a  degree  that  the  whole  bed  may  be  wet  througli 
(hyperidrMta).  Uu  tlie  other  hand,  it  may  be  so  diminished  (hyphi- 
droms)  tliat  the  nlcio  i»  perfectly  dry  (anidrosia).  Hyperidroais  of  the 
whole  body  is  ail1e>l  hyporidroois  iiniversali.4 :  if  confined  to  a  part  of 
the  body,  hyporidrcMiit  localis.  The  lutler  may  be  unilateral  (liemi- 
drosis). 

.\  general  perspiration  may  take  place  in  oases  of  illness: 

1.  When  tliere  are  present  conditions  which  are  analogoas  to  those 
which  produce  it  in  persons  in  a  state  of  health,  as  in  cases  of  strong 
tetanic  oonvulsions  by  the  increased  muscular  work  and  heart-action. 
On  the  contrary,  in  cases  of  epileptic,  hysterical,  and  other  convul- 
liom  w«  have  either  no  perspiration  or  at  Irn-it  none  corresponding 
witli  the  very  grot  muscular  exertion ;  in  all  jtossibie  dineostxl  oon- 
dilioaa  ooaooctcd  with  gmt  excitement,  especially  fear,  or  with  sevet« 
pain;  and  again,  sometimes  (not  always,  aee  below  under  Auldrosia) 
fyDm  tk  hi^i  degree  of  atmospheric  heat,  wnrni  baths,  moisl  wnrm 
pack,  or  sadorifics  (pilocarpine,  etc.),  Mor])hiMe,  aI*o,  with  siime 
porsoivi,  induces  perspiration. 

2  In  iiffirult  bnathing — d^tpnara.  This  is  genemlly  connected 
with  swcNling.  (In  the  mmr  wiiy  :>w(nting  somHiiix**  occurt  with 
hviirtdi»ca8e,accoiupuiiied  by  an  i-ngorged  condition  of  tliu  "greater'* 
cirt-ulation ;  also  with  all  disensM  of  the  respiratory  organs  and  their 
surroundings,  which  interfere  with  re.spi ration.) 

:i.  In  febriU  diaeawt.  Sweating  u.iually  occurs  with  the  fell  of  the 
tfinptTatnre  in  th(«e  diseases.  The  most  important  instances  are  (t)  the 
critical  sweat  of  a  rapid  definite  decline  of  the  fever  especially  Trciiucnt 
ID  pneumonia  and  febris  recurreus  [relapsing  fever];  (£)  the  sweat 
wbioh  regolarly  accompanies  the  fall  of  temperature  in  intermittent 
fcwr  and  pyaemia  (diseases  which  manifest  themselves  by  ra]>id  rise 
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and  fall  of  temperature),  the  Dight-eweau  of  the  hectic  feTer  of. 
plitltiaio  and   t)i«  sweat  of  the  remittent  (hectic)  fever  of  Ijrphoid't 
fever ;  and  (c)  the  cold  sweat  of  collapse  (tliat  is,  the  sudden  liiituro  of 
etrvngth  in  the  death  stru^'gle), 

A'-ute  articular  rheumatiaiii  manifests  itself  b,v  considerable  perspi- 
ration, which  may  not  depend  upon  a  fall  of  teiaperalure.  Finallj, 
there  is  always  the  inclination  to  perspiration  in  the  commencement 
of  convalescence  from  severe  diseases  and  in  parturient  patieuta,  wheo 
there  is  great  weakness  and  the  heart  is  easily  excited. 

Local  noeattHff  oooura  in  various  neuroaea,  also  in  organic  diseases 
of  the  nervous  ayKem,  Thete  is  very  frequently  sweating  of  the 
whole  of  one  $^idc  (hemidruitiH),  or  of  the  bead  alone,  as  in  Basedow's 
diseasei  migraine,  hysteria;  localixed  disease  of  the  brain,  and  io 
nental  diseaties. 

Dimmiihfd  Hfcrttion  of  tuieat,  even  to  complete  anidrosis,  is  ob- 
servi;il  I'hictly  in  high  continued  fever.  It  is,  moreover,  a  peculiarity 
of  all  ilisRuc^  whioli  are  accocnpanied  with  conaidcrable  loss  of  water 
by  the  bowcht  or  tlio  kidney*,  of  severe  diarrhosa  of  any  kind,  con- 
tracted kidney,  and  diabetes.  The  anidroaU  which  exisia  with  general 
dropsy,  in  conserjuenoc  of  the  ainemia  of  the  ."kin  produced  by  the 
preasare  and  xtrctching,  has  a  peculiar  appearance. 

The  anidrosis  of  high  fever  and  general  dropHV  is  very  persistent, 
oftoD  reslitling  all  therapeutic  meaiure«i,  botli  those  acting  directly 
upon  tlie  «kin  (moisl  heat,  etc.)  and  the  me<licinea  already  mentioned. 

Qualitative  alferaliont  of  sweat  exist  sometimes  in  severe  jaundice, 
when  it  contains  the  coloring- mailer  of  bile  and  is  yellow  in  color; 
also,  when  tlie  urinary  .secretion  in  greatly  diminished  or  entirely  sup- 
prused,  as  in  nephritis,  diseases  of  tlie  urinary  tract,  and  cholera.  It 
then  flODtains  oousidcrable  quantitiea  of  uriittiry  pro<luota,  which,  by 
tfa«  entpontion  of  the  perspiration,  crystalliKc  upim  the  skin  (eepe> 
cially  upon  the  nose  and  forehead)  in  small  white  scales.  This  is 
called  uridrosis,  the  itcalus  giving  the  reaction  of  urinary  ingredients. 

C.   THE   COLOR   OP  TIIK   SKIS. 


As  is  well  known,  races  differ  in  the  color  of  the  skin,  but  even  in 
tlie  Indo- Germanic  race  there  are  variations  depending  u{>on  tbs 
stock,  the  climate  (blonde,  brunette).     In  some  nations  the  pale,  in 
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others  a  more  florid,  complexion,  especially  of  the  &ce,  prepon- 
derates. We  know  that  there  are  differences  depending  on  the  mode 
of  life;  also  that,  even  as  regards  the  so-called  healthy  color  of  skin, 
considerable  individual  variations  exist.  But,  after  all,  the  hue  of  the 
skin  stands  in  intimate  relation  to  a  large  number  of  diseases  of  in- 
ternal organs.  It  is  considered  most  suitable  to  judge  from  the  color 
of  the  countenance,  the  portion  of  the  skin  most  generally  reddened ; 
and,  since  on  every  hand  we  have  opportunity  for  practice,  it  is  well 
to  sharpen  the  eye  for  critically  examining  this  part  of  the  body. 
But  the  color  of  the  countenance  can  sometimes  deceive  us  (vide 
especially  under  "red  skin  "),  and  it  is  therefore  advisable  always  to 
examine  the  mucous  membrane  of  the  lips,  mouth,  and  throat,'  and, 
besides,  to  glance  at  the  color  of  the  skin  of  a  part  of  the  body  usually 
covered  by  the  clothing. 

We  recognize  the  following  abnormal  colorations  of  the  skin: 

1.  A  pale  skin. 

2.  The  abnormally  red  skin. 

3.  The  blue-red  cyanotic  skin. 

4.  The  yellow  skin  of  icterus. 

5.  The  bronse  skin. 

6.  The  gray  skin  produced  by  nitrate  of  silver. 

1.   The  Pale  Skin. 

This  can  to  a  certain  extent  be  physiological,  especially  in  persons 
who  spend  little  time  in  the  open  air.  In  these  cases  a  glance  at  the 
mucous  membrane  gives  further  information.  But  one  can  be  de- 
ceived regarding  such  persona,  who,  having  exposed  the  face  (also 
arms  and  hands)  frequently  to  radiant  heat,  or  to  cold  and  heat  in 
rapid  succession,  often  have  a  local  redness  of  face.  This  redness  of 
face  may  arise  from  other  causes  (p.  41). 

Only  experience  can  enable  one  to  distinguish  between  physiological 
paleness  and  that  produced  by  disease.  The  recognition  of  the  latter 
is  frequently  aided  in  that  it  is  associated  with  a  grayish,  yellowish 
color  (see  below).     The  color  of  the  skin  is  produced  by  the  fulness 

'  The  coaJunctiT&I  mucoue  membrane  is  not  included.  It  is  not  decisive,  ainf^  ninny 
persuni  in  whom  the  teguments  are  elsewhere  pale,  at  times  have  the  conjunctira 
east  1 J  injected. 
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of  iu  opillar}*  reesels     The  abDormsl  paloness  my  be  dopendent 
upon  dislurbaitco  ofUie  cireulatioo  (and  in  conBctjuenue  ofdimiDislini 
force  of  the  heart  or  actire  narrowing  of  tJie  peripheral  ftrterie8),J 
or  hy  a  lessening  of  the  (loantity  of  the  blood  conHUtnents,  cbJeS/  ■ 
of  the  hnntoglobin.     We  distinguisb :  (n)  Temporarj  pulcneas,  wlitiih 
in  partly  pbysiolof^oal  and  partiv  pathological.     It  occui's  with  etrongj 
emotion,  especiallj'  fright;  in  svncope  or  fainting:    in  the  chill 
fever,  which  onlinarily  accompanies  a  rapid,  coii^idemble  elevation  ot 
temperature ;   and  in  spasm  of  the  capillary  veiiseK     [h]  Palenmi 
lasting  a  longer  or  shorter  time.      This  comes  on  sometimes  (lulto  - 
rapidlr,  at  least  in  the  course  of  a  few  momenta,  during  piofu^e 
liemorrhage  and  in  sudden  coUapse^tbal  is  to  aay,  in  audden  failure 
of  tlie  heart  as  it  occurs  in  acute,  and  sometiuie.^  cbroiiic,  diseases, 
and  in  acute  poisoning.     It  is  accompanied  by  a  rapid  and  small 
pulse,  increasing  ncakness,  ami,  finally,  loss  of  eoDaoiousness,    Where 
there  ia  external  hemorrhage  the  condition  is  perft'cily  plain,      But 
eases  of  ae^'ere  internal  hemorrhage,  especially  of  the  stomach   or 
bowels,  of  ruptttred  aneurism,  hemorrhage  from  internal  wounds  of 
any  kind,  are  declare<l  only  by  this  sudden  pa1ene<is,  sometimes  even, 
before  the  patients  themselTcs,  if  ijuiet  iu  bol,  complain  of  weuknees. 

In  a  case  of  endocarditis  which  I  saw,  the  patient  became  pale, 
one  doea  from  an  internal  hemorrhage,  with  increasoil  frequency  of 
pulse  and  stupor,  within  less  than  ten  minutes.  At  the  autopsy  there 
was  found  a  recent  total  rupture  of  an  aortic  valve. 

This  paU-ness  can  develop  more  slowly,  within  a  few  hours  or  days, 
by  considerable  repeated  hemorrhages ;  as  a  symptom  of  weakening 
of  the  heart's  activity  in  all  acute  and  chronic  diseanea  of  the  heart 
and  i)cricardium :  also  in  diseaiica  of  parts  adjacent  to  the  heart,  as 
pleurisy  and  abdominal  affections,  with  much  pressure  upon  the  dia- 
phragm, in  case  they  interfere  with  the  action  of  the  heart ;  finally,  in 
many  acute  diseases,  especially  in  diphtheria,  in  heart- failurv  from 
diseases  affecting  tlie  muscular  structure  of  the  heart :  and  very  often, 
and  in  a  very  striking  way,  in  acute  catarrh  of  the  stomach  (acuta 
dyspepsia). 

Finally,  paleness  of  the  skin  comes  on  in  certain  conditions  gener- 
ally unnoticeahle,  insidious,  and  is  a  chronic  conditian  :  in  the  so-called 
special  diseases  of  the  blood  and  of  the  blood-making  organs — indeed, 
most  unfortunately,  from  a  diminution  of  tlic  hfcmoglgbin;  bvnce,  ia 
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chlorosis,  ilso  in  pemicioiu  aoaemia,  lookivmiA,  pseu<lolouk«<inia.  In 
Ihis  list  kIho  probably  belongs  malarial  cachexia.  Paleness  ia  a 
sviiiptom  of  all  si  owl  T-dev  eloping  treondani  aiumiias  (eacAfzia)  m 
tlivv  oocar  in  a  lui^e  number  of  diseases,  such  aa  all  cbronie  febrile 
diseases,  especially  taberculosis ;  in  suppurations  witbout  fever ;  in 
continning  alight  hemorrbagea,  sa  in  many  tumors  and  in  anky- 
lostoma  [Egyptian  chlorosis];  in  all  chronic  diseases  of  the  digcative 
(net;  in  most  diseases  of  tho  female  generative  organs:  in  the  dif- 
ferent foms  of  chronic  oephritia,  eapecialty  the  large  white  kidney; 
in  dtronic  poisoninK'  i-specially  by  mercury  and  lead ;  sometimes,  also, 
in  constitutional  syphitis:  in  malignant  growths.  tispeciuUy  in  cancer 
proper;  and  in  ehronie  dueatea  of  the  heart,  but  especially  in  fatty 
heart  and  mitral  and  aortic  stenosis. 

In  mo«t  of  these  conditions  there  is,  moreover,  not  only  paleness  of 
the  akin,  but  ita  color  has  a  still  further  characteristic  appearance.  In 
serere  aiistmias  we  often  have  a  peculiar  wa.ty  appearance,  which  not 
rarely  has  a  yellow  tone.  A  striking,  light  white  skin  often  exists 
with  tlie  w-called  largo  white  kidney,  also  in  a  certain  pro{>ortion  of 
the  eases  of  lead- poisoning  (which  latter  is  often  of  a  grayish  white), 
of  leukiemia  and  of  tuberculosis.  In  chlorosis  the  skin  haa  a  greenish 
hue;  in  discasos  of  ihc  heart-muscle  and  in  mitral  inautHciency  llie 
skin  19  generally  a  smutty  yellow,  while  in  the  cacliexia  of  cancer  it 
ia  often  gray-yellow. 

In  striking  contrast  in  a  large  development  of  adipose  tissue  in  cases 
of  most  marked  paleness.  This  is  very  often  so  in  diseases  of  the 
blood-making  organj  and  in  heart  diseases.  (It  is  not  to  be  mistaken 
for  (edema,  vide  under  (Edeuia.) 

2.  Abnormal  Redncst  of  Skin. 

Tliis  is  an  exprettion  of  a  superfluity  of  normal  bloo<l,  since  a 
goouine  plethora  does  not  necessarily  give  rise  tn  such  a  condition. 

Qtmtral  ahnorinnl  ri^ntia  of  tht  akin  exhts  m  u  sign  oriiy|>eRcmia 
of  the  cutaneoits  capillitries  in  high  fevers — especially  in  cuntiuuous 
fevers.  It  also  is  prwent  during  the  perspiration  following  a  warm 
bath,  Finjilly,  in  poitootng  with  atropine,  even  in  very  mild  cases, 
it  IS  dcvcl(i{K-il  like  the  redness  of  scarlet  fever.  (The  scarlct-fever 
rrdncat,  being  connected  with  a  disease  of  the  akin,  does  not  belong 
here.) 
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Local  rcdn«»,  il^pendinj;  upon  a  ililotstion  of  tlie  cspilUries,  exists 
very  frequently  in  t)ic  fncc,  nni]  indcotl  is  phyxiologiciLl  in  those  who 
labor  in  the  sun.  It  coint*  uid  goes  quickly,  its  in  blushing  (rubor 
pudiciliic),  in  non-ously  ttxcitablo  persons  in  consequence  of  very 
slight  psychical  impmsions,  also  not  infrequently  aa  a  result  of 
physical  exertion.  Moreover,  no  see  redness  of  the  face  in  fever; 
finally,  one-sided  redness  of  face  in  the  "  paralytic  "  form  of  bemi- 
crania. 

Tuberculosis  is  characterized  by  a  very  marked  variation  in  the 
flilncss  of  the  caplllnnee  of  the  face :  if  the  patients  are  entirely  at 
re«l  and  without  fever  they  are  generally  pale,  but  under  excitement 
or  exertion,  afler  eating,  and,  lastly,  during  fever,  they  exhibit  a  very 
Htriking,  generally  bright,  redness  of  tlie  cheeks,  and  often  a  sharply- 
defined  spot  (hectic  redness}. 

In  the  alight  forma  of  ansemiu,  especially  if  it  is  associated  irilfa 
nenou  irritability  of  heart  (likewise  with  local  vasomotor  disturb- 
ioeei),  tlicre  is  sometimes  intense  redntias  of  the  lace  which  may  con- 
oeitl  the  nniemia  from  the  physician. 

For  diiiiinciion  of  circumaoribed  hypenemia  from  hemorrhage  in 
the  skin,  s«e  under  the  latter. 


a.   Thi-  Blue-reJ  Skin,  C^anom. 

This  is  most  plain  on  the  parts  that  normally  are  bright  red,  hfDOO 
more  than  elsewhere  nn  tlie  mucous  tueinbnmca,  on  the  lips,  checks, 
etc. ;  also  on  the  knucv,  the  phalanges  of  the  fingers,  and  under  the 
Gnger-nails.  A  moderate  degree  of  cyanosis,  therefore,  would  only 
be  discovered  at  these  parts.  A  marked  degree,  on  the  other  hand, 
exhibits  a  blue  color  sprcvd  over  the  whole  body,  while  those  parts, 
especially  the  mucous  membrane,  become  black-blue. 

The  cyanosis  of  the  newborn,  with  hean-failuru,  i»  no  striking  to 
the  experienced  observer,  that  it  is  regnrded  by  him  u><  pttthogiiomonic 
One  only  sees  anything  like  it  in  the  death  agony,  and,  exceptionally, 
in  mvere  spasms  with  marked  inlerferetice  with  breathing.  The 
combination  of  cyanosis  with  great  paleness  is  designated  as  "livid 
skin." 

Cyanosis  arises  from  the  blue-rod  color  of  the  capillaries,  and  this, 
u  is  well  known,  is  caused  by  an  accumulation  of  carbonic  acid  and 
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deficieDc;^  of  ox;g«n — that  is  to  nj,  bj  ihe  tmidiib  or  bjpervenoas 
diaracler  of  ibe  capillxrjr  conteota. 

Carbonk  aoiJ  in  i)iv  blood  (scnim  an<)  red  oorpUBcles)  arises  from: 
1.  loterference  witb  the  excbange  <>f  gaseA  in  tbe  lungs.  2.  From 
tbe  slowiDg  of  the  capillary  citx;ulmlion  and  tbe  consequently  diinin- 
isfaed  gaa-«xobuige  in  the  tJKWce,  tliiit  in  to  mj,  tbe  diminiabed  givinji 
up  of  CO,  by  tbo  ti8sae«  to  Ihe  blood. 

Cyanosis  arises,  ibcrefore:  1.  In  dUturbed  respiration  and  circula- 
tion tbroagb  tbe  lungx ;  2.  In  disturbuuce of  lb«"greater circulation)" 
which  may  be  genersl  or  circuinHcribed  according  as  the  stoppage  tnaj 
be  general  or  local.     The  two  causes  nuy  bo  combined. 

Here  belong  to  I : 

(d)  All  condUioHt  which  eauM  a  narrowirtij  of  the  largtr  air- 
pcMagei  or  of  a  Ictrye  number  of  tmaUlronthi :  iullaDiiu&tion  f>f  tbe 
neighborhood  of  the  plmrynx  or  entrance  to  the  larynx;  retro- 
pharyngeal abaceas,  angina  Ludovioi;  very  exceptionally  a  diphtheria 
of  th«  throat.  (In  all  of  llieee  oasea  the  interference  with  respiralion 
is  either  direct  or  dependent  on  (»<)ema  of  the  glottis.')  The  following 
tire  eniimeraieil:  spn-^in  of  the  glottis,  paralysis  of  tbe  dilator  of  tbe 
glottis  (crioo-aryionoiduTi.''  post.),  all  acute  and  chronic  inflammations 
of  the  larynx,  but  Mpoctnlly  croup ;  tumors  of  the  larynx ;  cicatricial 
narroving  of  tiic  larynx;  foreign  bodies  in  the  larynx  (something 
8«alk>we<l  or  votniinl);  also  foreign  bodies,  croup  and  scars  in  the 
trachea  or  one  or  both  primary  bronchi.  coniproMiion  of  these  froiu 
without  by  enlarged  glnnd^i.  ani-urimn  of  the  aorta,  etc.;  me<liastinii] 
tanuirs,  eic. ;  bmnchial  spHsin ;  and  severe  diffuse  bronchitis,  espe- 
cially the  nt^lr  croupous  form. 

{h)  AH  dUfatra  of  the  luwf  and  dUeaat*  in  the  neighborhood  of 
thf  lung*  tehieh  hinder  their  rxpantien  or  wholly  compreta  them: 
vmi>liyM'in>  of  tlic  lungs:  all  forms  of  cooHolidation ;  pleuritic  and 
great  pericardial  exudation,  pneumotliomx ;  tumors  in  the  chest- 
earitf;  abdominal  diiicascs  with  marked  upward  preastire  of  the 
disphragn. 

(e)  I'aralfffia  of  the  rttpiratorif  mttteUt :  bulbar  paralysis,  periph- 
eral neuritis;  paralysis  of  diaphruf^m  from  peritonitis;  spasm  of  the 
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mumtes  of  respiration,  epilepsy,  t«t&n<i8,  but,  on  tliu  other  liiuid.  vary 
rarely  byatero-epilepsv;  special  miiacular  <lisLtuc«:  myopathic  forma 
of  progreeaive  niucular  atrophy,  trichinosis,  mycisitis  ossificans. 

Disturbances  of  the  circulation  through  the  lungs  occur  in  a,  number 
of  the  diseases  which  interfere  with  respiration.  lu  emphysema  u  large 
nunber  of  capillary  channels  are  closed,  rUo  in  tuberculosis  and  otlier 
chronic  lung  affections ;  a  large  pleural  exudation  not  only  compresses 
the  lungs,  but  also  the  capill&ries.  This  acu  in  the  same  way  as  • 
hindrance  to  respiration. 

(it)  Ditftiieit  of  the  heart  tehieh  retuH  in  obstruction  of  the  put- 
ttumttrg  circulation.  It  is  to  be  noticed  that  in  the  conditions  numcd 
nnder  (t)  a  disturbance  of  the  respiration  interferes  vrith  pulmonary  cir- 
culation. Moreover,  weroustemphnj^ize  the  fact  that  in  several  of  these 
conditions  (especially  diseases  of  the  pleura,  of  the  peritoneum,  in 
trichinosis  of  tlie  diaphragm  and  intercostal  muscles)  the  insufficient 
breatliing,  as  well  as  the  cyanosis,  will  be  increased  by  the  p«in  caused 
hy  the  act  of  breathing.  If  the  physidan  correctly  recognizes  the 
chain  of  events  he  will  he  able  to  bring  relief  by  the  use  of  nurcotioa. 

In  persons  very  much  wasted,  especially  from  tuberculosis,  cyanosis 
may  be  absent  even  in  spite  of  the  loss  of  a  large  part  of  the  breathing 
surface  of  the  lungs,  since  the  remaining  normal  portion  suffices  for 
supplying  the  reijuired  (juantity  of  oxygen  to  the  diminished  quantity 
of  blood. 

Under  heading  3 : 

Stomny  oftkf  hlood-eurrent  m  tfie  capiUarif  of  the  ffrrater  eireula' 
lien  is  dependent  upon  slopping  of  the  venous  outlet.  This  can  be 
general  and  caused  by  all  the  conditions  of  the  Gnit  category,  general 
cyanosis,  or  it  can  be  occasioned  bya  venous  stopping  of  an  extremity 
or  of  the  bead,  and  so  produce  a  local  cyanosis. 

General  venous  damming  occurs  in  diminished  pumping  power  of 
the  right  ventricle  (valvuUr  deficiency,  congenital  stenosis  of  the 
[Mtlmonary  artery,  diseases  of  the  bearl-muscle.  Urge  pericardial  exu- 
dation with  hindenng  of  the  heart's  action,  considerable  em])hy3Gma 
of  the  longs  with  excessive  damming  of  the  smaller  circulation),  and 
in  the  rare  case  of  compression  of  a  large  venous  trunk  just  before  it 
enters  the  right  auricle  (tumors  of  the  mediastinum). 

Local  venous  stasis  is  caused  by  closure  or  marked  narrowing  of  a 
more  or  less  large  venous  trunk.     This  closure  may  be  produced  by 
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tXHDprenion  or  by  thnimtHn'ii'  of  iliir  vein  (oomprcMion  of  the  cava  or 
the  «xti«iDitj  of  I  vi-iii>iiM  iniiik  hy  lunnn);  compmsion  of  the  ciiv» 
iDfetior  in  ooDncction  with  the  oomnton  ilinc  arlen>-  hy  very  lu^go 
effufion  in  tlic  [M-ntoiieiiiit,  tiv  hy  iuiti<in>;  Btropliii;  tbrcimljn^tH  of  » 
Tein  uf  tliL*  cxirvinity.  tvpcvinDy  liii*  rnnornl.  Not  inrrLi(ui.-ntly  tiie 
collaicrnl  voins  of  ibf  akin  Inko  up  ihr  t'onvcyutirr  of  Uic  blood  of 
thv  Tunoiis  stviH :  tbcy  tbrn  Ih-ooiiii.-  iMibtrgvi)  nm)  miinrtiiDta  tonnoos 
(ridf  vxuDiiintioii  nf  the  vcini^). 

Por  tliv  viniDtwiM  prmlucnl  by  certain  poisons.  ts«c  Exuniiiation  of 
tbv  blood. 

4.   Thf    Yfllow  Skin,  Jftenia,  Jaundice, 

T)iL<  jnitndiro<l  Kinii;  nf  die  xkin  vxistx  in  wcll-mnrkvd  cases,  wilb 
elight  difflisrcDCcs,  aluiotit  cignully  iivcr  tbv  Mirfiice  of  ibe  whole  boily 
It  ix  fouRi]  upedklly  in  the  conjimctiro.  and  in  slight  cues  exclu- 
Mvely  there  and  in  the  other  muGou.i  mcinhranes,  if  ibc  obwrver  will 
renltr  the  tpot  anntmic  by  prewiuro  (best  duno  by  means  of  a  micro* 
seopk  ^de  prewed  upon  the  everted  lip  or  upon  the  tongue).  Ac* 
cording  to  the  intensity  of  the  jiuiiidice  the  tissues  are  but  tUghtly 
tittgrd  with  y*U&w,  or  cUron  color,  or  yeHow-green.  Only  in  very 
severe  cases  (meUs-icterus)  does  Uie  skin  become  green  or  brownish- 
ysllow. 

JnuiMlice  cannot  be  detected  by  the  ordinary  means  of  illumination, 
since  the  yellow,  uriificial  light  does  nut  eimble  one  to  distinguish 
betireen  white  and  yellow.  In  slight  cnseA  it  will  fir«t  be  dcteotod  in 
the  conjunctiva.  But  thiit  must  not  be  vonfouodcd  with  tlit  yellow 
fiu  that  sometimes  exists  there,  especially  in  elderly  piwple.  In 
persons  with  yellow  or  brown  skin  tlic  jaundice  is  revmlcd  by  an 
txamiiution  of  the  mucoid  mc-nibmue. 

The  yellow  color  vf  tlie  skin  nUer  taking  piwc  acid  or  santonine 
has  no  rvlation  to  jaundice.  We  (listinguiah  this  condition  from 
JHikdice  by  analysis  of  the  urine  {q.  v.)  and  by  the  etiology  of  the 
fonner. 

Jsundioo  of  the  akin  is  tlic  yellow  coloration  of  almost  the  whole 
body  by  the  coloring  matter  of  tht  bile  in  (A«  Mood.  Very  innch  the 
most  frequent  form  iit  the  jaumlice  of  simple  engorgement,  hcpain- 
genoos  or  mechanical  jnutidice,  according  to  tlio  old  designation.  It 
is  ocoanoned  by  a  primary  biliary  engorgement  in  the  liver,  resulting 
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tram  a  parely  local  interference  with  the  discharge  of  bile.  This 
inlerfsreticc  is  at  the  ductus  choledochuB,  the  iransvene  fissure  of  the 
lirer.  or  within  the  Mrer. 

But  there  are  ahn  so-called  htematogenous  forms  of  Jaiindico  which 
luive  this  \a  common,  timt  at  the  first  indication  of  the  exiittencp  of 
jiiundice  there  is  biemoglobinteniia,  becuiise  hiemoglohin  is  set  free 
from  tlic  red  blood  corpuscles.  In  many  of  thew  oasef  (poisoning,  »ee 
below),  uccording  to  recent  investigations,  it  is  to  be  ndsuotod  tliU, 
fettai  the  decomposition  of  the  red  blood -corpuscleH.  there  is  secreted  in 
the  liver  it  very  concentrated,  ttiick  bite,  and  that  this  catinot  flow 
through  llic  dwptus  choledochus,  thus  producing  engorgement  and 
jaundice.  It  is  still  uneerialn  whether  this  expliinatioiican  be  applied 
to  all  cases  of  jnundice  which  are  not  to  be  referred  to  primary  biliary 
engor^-meDt.  It  is  not  inconceivable  (although  more  and  more 
doubtful)  thut  hiematoidin  or  bilirubin  [these  two  being  identicid)  is 
formed  from  the  hemoglobin  which  has  become  fnw  within  the  blood- 
vesscla.     This  would  1m*  a  purely  "  bliioii-jiiiiiidico  "  in  iht-  old  ncxae. 

In  all  those  cases  the  culoring-maiter  of  the  bile  passes  into  the 
urine,  although  wliei)  thejnuntlicc  is  very  itlight  it  iiiiiy  tiot  do  HO'(see 
particularly  utidcr  2  of  this  section).  The  occurrence  of  the  bile- 
acids  in  the  tiliiiid  and  itii  appearance  in  the  urine  can,  of  course, 
only  take  plnce  in  primary  or  acaindary  jaundice  due  to  engorgement. 
Hence,  these  would  he  au  infallible  indiciition  as  M  whether  the  jaun- 
dice WHS  due  to  engorgement,  or  whs  "  blood-jaunilicc,"  provided 
thcre'wus,  on  the  one  hand,  no  truce  of  hile-aoids  in  the  normal 
urine :  or,  on  the  other,  if  they  very  rapidly  disappeitred  nfter  pawing 
into  tlie  blood.  Thoa,  even  in  cases  of  undoubtcl  rngorgcinont- 
jaundice,  the  bile-acids  might  not  appear  in  the  urine. 

Id  very  marked  jaundice  the  coloring- matter  of  tlic  bile  is  also 
found  in  the  perspimtion  and  in  the  saliva. 

It  is  to  be  remarked  tliat  by  no  means  every  case  of  hieiuoglobin- 
smia  results  in  jaundice ;  sometimes  it  simply  re-tults  in  hiemuglobin- 
uria,  sometimes  alsn  in  urobilinuriu. 

1.  Ilvpatie  jiiundier  U  almost  always  purely  the  result  of  a  biliary 
stoppage.  The  c«iise  of  the  penning-up  of  the  bile  may  exist  in  the 
bowel;  in  giLstro)liiodt-nul  catarrh,  with  catarrhal  swelling  of  the 
mucous  membrane,  and  nccumulntion  »f  mucus  in  the  ductus  choled- 
ocbuB ;  in  tumors  which  press  upon  the  duoilenal  orifice  of  the  ductus 


OKyKKAI.  KXAMISATI'ty 


*7 


cholvdocbiu,  ind  etipeciallv  cvictTr  or  ili«  liotd  of  tho  pancreas :  in 
uauifka,  or  roand-nornu  (7.  r.)  wliicli  cocor  the  ductus  cboletLochoa : 
oni)  also  ID  gall-«toDcs,  which  lodge  there. 

Tiierc  oujr  be  oomprcMion  of  tlic  hepatic  dact  or  of  the  \w^  glU- 
duct  Kt  th«  Mtumnce  of  tlu;  liver  hy  tumors  (carcinoma,  ccbinococciis)) 
or  bv  Man*,  or  by  cloeare  of  the  same  by  gall-stones.  Closare  of 
mnujr  nnall  bi)^-duct8  may  bo  caused  by  m-called  inlm-ho{>atic  gall- 
stoDts ;  [Kmibly  also  compression  of  theso  by  marked  (Inmrniog  in  the 
branckfs  of  tliv  (r<-ins  of  tlie  liriT  from  general  venous  stasis ;  fioally, 
cntnrrli  of  the  smnlU^t  bile-ducts  may  possibly  cause  bile  stuis  and 
jaundice,  as  in  pbosphoms-poisoning. 

In  COM  tbc  flow  of  bile  is  much  hindcrofl  or  is  wholly  stopp<^l,  then, 
partly  from  the  want  of  bile  and  partly  (ram  the  fatty  contents,  the 
stools  become  light,  pcrhnpti  entirely  white  or  gray-white.  The  pnr- 
ticolin  of  this  condition  of  the  stools  and  of  urine  in  jaundice  are 
explained  in  the  chapters  demoted  to  these  subjects. 

In  some  cases  of  severe  jaundice  there  may  be  still  other  nppoar- 
uioes :  itching,  various  skin  atfections.  minute  cutaneous  hemorrhages, 
slowing  of  poise,  or  simple  nervous  mnnifestations.  In  very  severe, 
loog'Blattding  jaundice,  there  may  be  marked  iieart  disturbances, 
bnnorTliagio  diatbc&ia  may  develop,  or,  finally,  there  may  arise  severe 
ncn'OQA  manifestations  (obo)»mia,  cholwmic  manifcstatioRB). 

Moreover,  hepatic  Jaundice  maybe  produced  by  the  sudden  diminu- 
tion of  pressure  in  the  portal  vein  while  the  pressure  in  the  bile-ducta 
remains  tlie  same,  us  at  tlie  moment  of  birth — icterus  neonatorum 
(Frerielw). 

2.  HiLiuato-jaundice,  whose  primary  cause  Is  to  be  regarded  as  ■ 
decomposition  of  the  blood,  takeit  place  in  certain  acute  infectious  dis- 
cuss (pywmia,  yellow  fever,  probably  also  sometimes  in  pneumonia); 
anil  from  certain  poisons  (chloroform,  ether,  chloral,  chlorate  of  pota«h, 
•olu^on  of  arsetiic,  (oluylendiamiu). 

In  this  case,  as  well  as  in  the  jaundice  of  damming,  tlicro  may  be 
bite  cotoring-matler  in  the  urine.  Not  infrequently,  ns  in  pyicmia, 
Hcil-marlted  signs  of  bile  coloring- matter  may  be  wanting,  and  this 
has  disgnoelic  value  for  the  assumption  that  we  hare  a  cose  of  hiemato- 
JBundicc. 

It  is  very  important  to  notice  tliat  in  real  blood-jaundioo  the  Bow 
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of  bile  into  tbe  intestine  is  not  diatorbed,  &nd  hence  there  is  no  altera- 
tion of  the  color  of  the  stools. 

Urobilin-ieterus.  In  diseases  of  the  liver,  in  prolonged  hemor- 
rbagea  of  whatever  natare,  also  in  the  hemorrhagic  diathesis,  finally, 
in  fever,  a  larger  qaantitj  of  urobilin  i3  removed  by  tbe  urine  (see 
Urine).  Hence  in  rare  cases  a  mild  jaundice  is  observed :  Uro- 
bilin-icteros  ( Gerhard  t,  Jaksch). 

The  origin  of  urobilin  is  to  be  explained  as  follows :  First  beema- 
toidin  or  bilirubin  is  formed,  and  then  urobilin  is  formed  from  this  by 
reduction  in  the  tissues  or  in  the  bloodvessels. 

5.   The  Bronze  Sinn. 

Unlike  cyanosis  and  jaundice,  this  is  a  condition  pertaining  only  to 
the  skin  sod  mucous  membrane.  We  speak  of  the  chief  symptom, 
instead  of  the  true  anatomic&l  seat,  of  the  disease,  viz.,  the  supra- 
renal capsule — the  so-called  Addison's  disease.  (Very  frequently  it 
is  tubercular.)  [The  association  of  this  peculiar  brown  discoloration 
of  the  skin  is  not  constant  in  Addison's  disease.  It  is  not  so  constant 
in  cancerous,  but  is  more  common  with  cheesy,  d^eneration.  The 
latter  condition  may  be  present  without  bronzing  of  the  skin.  On 
the  other  hand,  the  akin  may  be  broosed,  just  as  "in  Addison's  dia- 
ease  without  the  existence  of  cheesy  degeneration  or  any  other  change 
in  tbe  supra-renal  capsules.  These  £icts  have  iodnced  many  observers 
to  attribute  the  cutaneous  discoloration  rather  to  changes  in  the 
neighboring  sympathetic  nerves — the  solar  plexus  and  the  semilunar 
ganglia."] 

The  bronze  skin  is  characterized  by  a  brown,  gray  to  black  dis- 
coloration, especially  of  tbe  face  and  hands.  There  is  also  the  common 
normal  pigmentation  of  the  skin  in  spots.  The  discoloration  may 
gradually  extend  over  tbe  whole  sur&ce  of  the  body,  only  the  nails 
and  cornea  remaining  clear. 

It  is  very  important  to  notice  that  the  same  discoloration  appears 
upon  the  mucous  membrane  of  the  mouth,  and  more  rarely  upon  the 
lips,  as  very  sharply  circumscribed,  frequently  quite  small,  brown 
specks. 

The  discoloration  is  caused  by  deposit  of  pigment  in  tbe  rete  Mai- 
pighii.    Of  course,  pressure  with  the  finger  does  not  at  all  diminish  iL 
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6.   The  Oray  Skin  of  SUver  Deposit. 

After  loDg'COD tinned  administration  of  nitrate  of  silver  there  may 
be  deposits,  in  certain  organs,  of  very  6De  black  particles  (metallic 
silver  or  silver  albuminate?),  as  in  the  kidneys,  intestine,  and  also  in 
the  skin,  and  especially  in  the  corium,  the  tunica  propria  of  the  sweat- 
glands. 

The  skin  of  such  persons,  especially  of  the  face  and  hands,  is  gray 
or  blackish.  The  color  is  not  changed  by  pressure.  In  severe  ca,se3 
we  also  observe  corresponding  gray  specks  in  the  mncous  membrane 
of  the  mouth. 

In  a  strict  sense  this  is  not  a  diseased  condition :  these  people  are 
perfectly  well. 

D.    OTHER   PATHOLOOICAL   APPeAKAHCES    OF  THE   SKIN   OF  GENERAL 
DIAGNOSTIC  VALUE. 

1.  Acute  Exanth4:)natou$  Diseases. 

In  some  acute  infectious  diseases  a  characteristic  eruption  of  the 
akin  has  so  marked  an  appearance  that  these  diseases  are  designated 
as  "  acute  exanthemata."  They  are:  Scarlet  fever,  measles,  German 
measles,  smallpox,  and  varicella.  Here  we  may  pass  over  these  dis- 
eases, since  they  are  closely  connected  with  the  complete  description 
as  they  are  taught  at  the  bedside. 

On  the  other  hand,  there  are  certain  other  acute  exanthematous 
diseases,  less  striking,  but  at  the  same  time  of  great  diagnostic  im- 
portance.    We  may  here  briefly  mention  : 

(a)  Roseola.  This  presents  a  small,  round,  rose-red,  slightly  ele- 
vated spot. 

It  is  generally  scattered,  is  found  most  frequently  upon  the  abdomen 
and  lower  part  of  the  back,  more  rarely  upon  the  breast  and  extremi- 
ties in  typhoid  fever.  It  appears  about  the  beginning,  and  generally 
fades  at  the  end,  of  the  second  week.  Now  and  then  secondary 
roseolar  spots  appear  later,  which  are  connected  with  exacerbations  of 
the  disease  (involving  new  portions  of  the  intestine  ?). 

Secondly,  they  appear  in  most  cases  of  typhus  fever.  But,  except 
in  light  cases,  they  are  in  this  disease  petechial — t.  e.,  the  location  of 
small  hemorrhages,  which  are  slowly  absorbed, 
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Fiinlii-r,  tti«y  exist  in  some  ewes  ormcuto  tniliorj  tuberculosis,  and 
fiDall;  in  unimnl  poisoning. 

(/')  Hfrpfa  fanatit.  Thi»  coniti»l«  of  a  group  of  small  rcRiolea  upon 
,  a  xliglitly  red  biuw.  Tlie  vciticl«  conCnin  at  Brat  clear  WAter,  then  are 
joudj,  then  yellow  from  jm*  coninined  in  tliem.  Tbey  may  be  con- 
fluent. After  It  few  diiTS  they  dry  up  and  scale.  Moat  fre<{uenlly 
ihiit  exaolliem  is  found  in  tlic  ncighborliood  of  tbc  niouili — lu-rpes 
lol>iali» ;  or  of  tlio  iiosi- — )icrpe»  niuinii* ;  it  may  also  np|>c<ir  upon  the 
clietrks  or  the  uur. 

It  makes  its  uppoiLrnnce  at  thu  beginning  of  tome  acute  diseases 
and  seems  to  be  c.»|)wially  peculiar  to  very  rapidly  rising  fever.  Above 
all  it  accom  pan  ies' croupous  pneunioniii,  Iticn  epidcmie  eerebro' spinal 
meningitis  (in  tbis  disoiisc  it  is  often  quite  extensive),  finally,  som^ 
times  in  angina  (angina  licrjx^tica).  and  a  light  febrilii  disease  named 
in  consequence,  fcbris  berpctica. 

An  herjietic  eruption  also  somotimea  accompanies  tlie  ilevdoptnent 
of  inUriiiittent  fever  and  tlie  chili  of  pyetmia. 

(ir)  Miliarirt  or  and'tmimt.  Tbcse  are  small,  remarkably  cluar  veai- 
ISlea,  wbii-h  rcRect  the  ligbt  strongly,  generally  in  largo  nuuibenf, 
'specially  upon  the  ubduuien.  They  appear  if  a  puliont,  nf^er  long- 
continued  anhidrosis,  begins  to  sweat  profusely,  especially  in  acute, 
bat  also  sometimcH  in  dironie.  diseases.  It  is  necessary  to  mention 
tlii'Ui  here  only  because  llie  exphination  uf  their  diagnostic,  and  like- 
wise palhologieal,  meaning  ought  to  be  made  prominent. 

Still  other  exanthemata  of  diagnostic  importance  could  be  mentione<l 
here,  as  the  (rare)  scarlel  redness  in  the  beginning  of  (ifphoid  f<ver, 
llic  different  eruptions  of  w^tts,  pytgmia,  and  other  diseases. 

2.  Ezanthemata  from  Poiaona  and  the  Ut  of  Medmntt. 

Tbcac  are  of  varied  character,  since  they  sometimes  resemble  those 
of  neutc  diaeosos,  viz.,  scarlet  fever,  measles,  etc.  They  may,  there- 
fore, easily  came  an  error  in  diagnoais.  It  is  sufficient  here  to  point 
it  tlie  diagnostic  importance  of  these  exanthemata.  The  partirulara 
irding  them  belong  to  works  on  diseases  of  the  akin,  and  also  to 
hamiaoologiy  and  toxicology. 
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3.  fftntorrhagtt  in  tfie  Sinn. 

Thtj  at-iw  cbie8y  hy  ilajivAvM*,  ntu[  inko  plnco  (innivuliirly,  but 
not  cxcluiuvHf,  in  i|<:|>cn<l(<)it  {xirU,  cspecinllv  itie  lower  oxtr«»iitic«. 
Thvj  may  Ik-  of  cvory  ute — from  the  sniBllMt  per«iiv»b)«  point  to 
Hit  MIC  of  the  ptlni  of  lh«  hmiil,  or  even  larger.  Tlio  stnull,  punoIt> 
forni  homorrliiij'W,  wi'ItyitifWM  nr  peietrhiiv,  arc  inortt  itpt  to  uppcnr  at 
tliL'  liBir-follicIo^.  Tlie  oilor  of  fn-sli  boinorrliages  is  like  Tenous  blooit. 
Duriitf;  otMorption  they  nrc  brnwn  re<l,  liit<>r  becoming  brif;ht  browD. 

A  bcinorrltiige  is  (li»(iii;;ui»bcii  fi'Din  »  I'ircumitcriWtl  inflaiDinatory 
nilnesM  of  skin  in  that  it  dofu  not  diuapptar  upon  preMitre.  (The 
«Duill  ccobfnvo»M  in  the  liiiir-folUclcs,  mentioaod  aboro,  nrc-  cmiIj 
cun foil  11  lied  with  the  latter,  especially  in  eyiino«i«;  ^ll^tlll^^,  [H'tecJiiic 
in  p»ru  previotuly  inlUmeil,  lu  in  mcwW,  iire  easily  overlookei].) 

Simplest  test:  I'n»«  n  piccv  of  gluss,  n  microscope  slide,  upon  the 
flospccted  fjvivt.  A  hemorrbngo  is  renden^  more  distinct,  vrliile  the 
aurrounding  [nrt  beeomea  aomnic;  an  inflammntory  liypcnDmin.  on 
ibc  other  band,  disappeais. 

Hcmorrhiigw  iip|>ttir: 

1.  As  tvideneea  of  a  marked  hfmorrhoific  diathe$i».  Tbey  are 
theo  generally  extenitivc  in  the  skin,  and,  moreover,  occur  in  con- 
tteotion  with  beinurrltngcs  from  int«Tnnl  orgntis.  They  occur  in 
•CortMltlW,  purpura  hcmorrhngica :  in  severe  acule  infectiotia  diseases, 
npeeially  pyiemin,  smalt|>ox,  and  scarlet  fever ;  in  Acute  phospbonis- 
poisoning  and  acute  yellow  atrophy  of  the  liver ;  and  in  all  severe 
eachexiir. 

S.  Without  iattrnat  henwrrhagea,  as  a  condition  limited  to  the 
akin :  in  poliosis  rhcunialica  [i.  e.,  purpura  occurring  with  severe  pain 
in  the  rxtremitiesj :  also  as  smiill  petechife:  alnioBl  constantly  in 
typhus  feror  (see  Roseola),  oflen  in  measles,  and  scarlet  fever;  more* 
over,  on  the  legs  when  the  convalescent  patient  first  stands  up,  e9|)e- 
cinlly  after  typhoid  fever;  and  in  badly  nourished  persons  where  they 
bare  been  bitten  by  pcdiculi. 

3.  In  witrked  eenout  itatU,  local  as  well  as  general  [see  Cyanoaiii). 

4.  A»  traumatic  hemorrhagei  in  and  under  the  $kin.  They  arc 
■onetimes  of  imporlance  for  determining  the  ooeurrence  of  an  injury, 
MpMially  upon  the  skull. 
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4.  Scan. 

These  are  often  important  marks  for  limiting  or  expUioiDg  tli« 
clininal  liislory,  which,  by  reason  of  the  aeara,  can  be  confincil  to  past 
local  or  general  diseases,  or  to  injuries  reudvcd, 

Tliu*  com*  unJer  conHidemtioit  "  pock  "  (smallpox)  marks  and  the 
IMSFH  which  may  rrm&in  nftcr  the  ilifTfreDt  tcro/ulous  and  aifphilitie 
dlseoMS  of  the  skin  and  deeper  or;;An8,  c<peoiftlly  ilie  hon«.t  and 
glands.  In  internal  mclidne,  acara/rom  injuries  have  imporiiinco  in 
many  nervotts  diM'ti^L-s  (injuries  upon  the  head,  tho  spine,  in  the 
couree  of  peripheral  nerves). 

Here  also  belong  the  acar»  of  prtgwineg,  itritr,  upon  tliv  lower  part 
of  ibe  abdomen  and  the  upper  part  of  (be  tliif;h.  Kicactly  the  Ktmc 
•cars  occur  in  marked  tcdcma  (see  the  following  section),  and  hNu 
Mmetimcs  in  very  fat  persons. 


B.   (BDBMA   OP  TDE  SEIN   AM>  BtlII0rTA:«[!0U5  CBUUUE  TIRSCE 
(<EDEMil,    ANA^AItCA). 

By  iliCMc  terms  we  dcsigttate  an  abiiorDml,  marked  saturation  of  rhc 
tianucs  with  Iliii'I.  which  fluid  remain.i  wholly  or  in  pnri  di.ttrihuteil  in 
die  cellular  mcslics  and  lymph-spaces,  iiiAtCft'I  of  a  corresponding 
i|ua]i(ity  of  fluid  existing  in  bulk,  as  its  iransii elation  lakes  place  from 
the  bloodvessels  to  be  rumoveil  by  the  lymph-current. 

<Edema  is  recogntsicd  by  puffincss  of  the  skin  causing  incrcuM  of 
volume  of  tho  alTocted  part,  and  hence,  also,  the  normal  contour,  the 
prominenCM  of  tbe  joinls,  as  wdl  as  depressions,  are  obliterated,  ami, 
moreover,  lliere  ia  a  tendency  to  an  et^ual  roundness.  Tho  skin  a 
stnootb,  generally  slightly  shining,  and  hence  very  pale  in  conse- 
quence of  the  dimiuielied  circulation.  It  is  very  noticeable  that  the 
oedeiuatous  tissue  loses  its  dasticity,  so  that  a  depression  made  by  the 
point  of  tlio  finger  remains  for  a  certain  time,  sometimes  for  hours. 

In  general  or  widely  extending  icdema  it  is  moat  manifest  in  de- 
pendent parts,  or  where  the  skin  ia  lender  ami  the  subcutaneou:! 
cellular  tissue  Is  loose.  Hence,  in  those  persons  who  walk  and  stand 
it  appears  first  at  the  ankles  or  on  the  dorsum  of  the  fet't  (not  on  the 
soles  and  toes,  since  here  the  akin  is  too  thick  or  cloaely  attacheil ;) 
in  bed-riddeu  patients,  on  the  inner  side  of  the  thigh  or  in  tho  Mrolaiu 
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and  poois,  where  it  is  ofVon  enonuous :  nn  th«  lower  pnrt  of  (he  back ; 
SOai«tiinea  first  of  all,  in  itio  Imohc  ovllular  tiMUi-  bcticnth  tlie  lower 
e^id.  One  mutt  exninine  «U  of  UiCM  point*  if  he  woul<l  detect  the 
fint  eridenoes  of  aeilem*. 

la  verj  marked  caM«  the  doepcr  ])itrl«,  vspccinlly  iht-  muscled, 
beoomo  cedenalous;  the  legs  may  then  atlAiD  eDormoiu  proportioiu. 
Horaover,  in  nuuited  f;eiieral  drnpsy  t)icre  nn-  fluid  ncciitnulations  in 
th«  envili«n  of  the  body,  giving  mc  to  hydrapentuneum  or  hydrops 
a»cil«t,  hydrotliorex,  hydropcncnrdiutii. 

Ill  l')R;;>couiinuMl  wdcmit  the  skin  of  the  legs  and  the  lower  part 
of  tii«  nl>«lonicn  may  becomo  thickened,  lu  in  elepiianliaais. 

We  recognijui  three  eauscs  for  dropsy  of  tlie  skin  (as  for  dropey  in 
gvneral) : 

1.  VctKXM  «tiwi8  (hydrops  mcchanicus). 

2.  Aliened  condition  of  the  hlooJ,  particularly  its  bccomiDg  wat«ry. 
S.  InlhtminfttiorM, 

Hence,  t]tc«e  corresponding  diseacH  caoic  CDdema  : 

1.  All  dJMiiMS,  local  or  general,  which  hinder  tlio  return  of  venous 
blood  to  the  right  aide  of  tlio  heart,  a»  those  that  have  been  already 
mmii'>nod  undrr  Cyanoflis  (sec  p.  44). 

In  locitl  si(i»is  tlie  ledvmn  is  naturally  confined  to  the  roots  of  the 
corn^iipondiiig  veins,  tm,  for  example,  throinboAis  of  tlie  right  crural 
vein,  cauting  dropsy  of  the  right  leg,  or  compression  of  the  vena  cava 
inferior  by  an  abdominal  tumor,  causing  dropsy  of  both  loner  ex- 
tremitim, 

'2.  All  fornw  of  Itydncmta  (anromia),  acute  and  chronic  nephritis, 
io  irhicli  tlie  dinnnislied  excretion  of  water,  on  the  one  side,  and  the 
loM  of  albumin  from  tlio  blood,  consccjueiit  upon  the  albuminuria 
(which  we),  on  the  other  hand,  oecasions  the  liydriemiii,  which  is  the 
chti'f  factor  in  the  eonditiuu  which  pormtta  fretguent  luid  often  msrkcil 
oedema.  Yet  the  hydnemia  does  not  always  explain  the  existence  of 
the  atdema  (Cohnheim  aiid  Leichthelin ;  see  under  Albuminuria). 

All  other  kinds  of  anemia  (hydrn>mia,  sec  BlootI)  come  under  this 
head  when  they  appear  as  diseases  of  the  blood  or  of  the  blood-muking 
Olgans,  and  are  aeoondjiry  to  the  appearance  of  wasting  diseases  and 
severe  acute  diseases  (as  cedema  of  the  ankles,  when  the  convalescent 
patient  fin«t  stands  up). 

Tlie  aniemia  caused  by  long-continued  slight  hemorrhages  (as  those 
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occurring  in  ankjtostoino-snffniiiB)  m&j  &)so  lead  to  iii<Kl«r&t«  cGdemif 
for  here  a1»o  wc  Imvc  hyilrwtuia,  in  lliat  tbe  Joss  of  blood  is  replaoedj 
by  water  in  the  blood. 

3.  (Edeinn,  eoinctime*  of  considerable  extent,  occure  in  the  neiffjf 
ior/ioojvr  iH/^(im7nfli(ion  I  "inBaminatorVrtMlema,"  "collateral  codcma'  ). 
This  rany  be  of  great  diagnostic  importance,  aince  it  Boinetiines  reveals 
a  deep  seated  inflammation. 

This  ia  of  more  interest  to  the  aurgeon.  To  the  pbysicisn  it  is 
iin[iortant,  for  instance,  in  pleuHtis  with  a>den)a  of  the  chest-walJ.  It 
shows,  with  tolerable  certainty,  that  the  plearitis  is  purulent.  Deep 
muftoular  abscoases  in  severe  diseases,  as  in  typhoid  fever,  may  easily 
be  overlooked,  and  may  first  be  recogniised  by  the  appearvnce  of 
aodi'.ma  in  the  neighborhood,  as  along  the  femur. 

The  (Bdenia  in  these  different,  bm  so  heterogeneous,  cases  does  not 
bftvo  n  uniform  character:  that  from  stasis  is  sometimes  soft,  some- 
tinic«  wry  clastic,  the  latter  e.qjiecially  (in  marked  snwin)  exista  in  the 
CXtrcaniiicH,  when  it  is  often  difficult,  and  sometimea  impossible,  to 
loarc  the  mark  of  the  pressure  with  tlie  finj^er;  moreover,  in  case:*  of 
nephritis,  with  a  iimnll  quantity  of  urine  and  marked  albuminuria, 
it  ia  Mmctimivs  vt-ry  considerable,  but  now  and  then  snfier.  In  the 
dilTcrt-nt  anwrnias  the  cedema  ia  mostly  ttlight — a  scarcely  noticcttble 
puf&ncss. 

Slight  <cdcma  disappears  between  tnoroing  ind  evening,  or  evenia| 
and  morning,  according  to  tlie  change  of  poution  of  the  body. 

The  question.  Why  does  oedema  result  from  venous  stasis,  liydnemia, 
or  inflammation  ?  has  not  in  all  respectit  been  iinlisfiK-lorily  answered. 
Until  recently  it  seemed  to  be  provtrd  that  thi.t  h  entirely  to  bo 
ascribed  in  these  three  conditiona  to  an  injury  of  the  endothelium  of 
tbe  ve^cls,  and  hy  this  m^ins  occanioning  Incr«n.tcd  transudntion  into 
the  tis^ucH  (Cohnheini).  Uecently  the  view  hn.'*  been  ndvnnced,  and 
it  flccnis  to  me  has  become  well  eslabliKlied,  that  tbe  lo»«  of  elasticity 
and  the  diminished  si)iieer.in^-(iiit  of  lymiih  from  the  tiitsues  by  their 
being  relaxed  plays  an  important,  porliaps  a  chief,  piirt  in  causing 
«edema  (Landerer).  This  relaxaliun  of  the  tissues  might  be  caused 
by  the  stasis  from  the  incn-nsed  transudation,  or  by  the  bydrmmia 
from  the  deficient  nourishment  of  the  li««nr'.4  by  th<-  morhidly  thia 
blood ;  or.  finally,  it  might  bv  cuuiied  by  iuQammation  excited  in  the 
neighborhood. 
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In  coDdamm.  w  omsi  noi  aaat  10  mraiion  that,  in  niv  oms, 

bdoBg  ^  eewml  atlas*  of  diililrHi  and  tb«  ordnna  of  the  f<wt 
aft^  fafced  ■ardflS. 


F.   ESPHTSEMA    OF   TBE   fEIN. 

Bt  enphTwma  of  the  skin  ia  nnderstood  th«  eninac*  of  air  into 
the  celliilar  tiasne.  It  mar  be  limited  to  one  region  of  the  bodv.  as 
the  neck  or  the  upper  pan  of  the  ch^t.  or  the  upper  put  of  the 
abdomen.  But  it  hut  be  spread  over  almoet  the  vhote  of  the  bodr. 
It  is  a  very  rare  condition. 

We  recogniK  emphTBetna  of  the  skin  bv  the  verv  pale  skin  over  a 
region  which  is  decided!;  elevated  above  its  stuToandiDgs.  Indeed, 
on  account  of  the  loose  fixation  of  the  skin  in  cotaiu  pans,  e^-ea  de- 
pressions, as  that  over  the  clavicle,  or  the  axillary  space,  or  the  inter- 
costal spaces,  nay  beiUUd  Up,  so  that  sometimes  on  a  fir^t  glance  at 
the  pan  it  seems  like  mariced  cedema.  Sometimes  at  such  plac«8 
there  may  even  be  an  elevation  of  the  skin  like  a  pillow.  Upon  pal- 
pation we  find  that  the  part  is  very  yielding,  like  a  sofl  pillow.  Quite 
unlike  cedema.  however,  the  depression  made  by  pressure  immediately 
disappears.  Moreover,  upon  palpating  the  part,  we  fee)  and  hear  an 
unusually  fine  crackling. 

The  Bo-called  tpontaneotu  emphtftema  of  the  skin  does  not  here 
concern  us.  It  arises  from  decomposition  of  a  blooti  extravasation,  or 
abscesses  with  formation  of  putrid  gases. 

The  so-called  emphysema  of  skin  from  aspiration  arises  from  the 
entrance  of  air  or  gas  into  the  subcutaneous  tissue,  either  from  without 
tbrongh  a  wound  of  the  skin,  or  from  within  from  an  organ  containing 
air  or  gas. 

(a)  The  entrance  of  air  from  without  after  a  wound  of  the  skin 
belongs  to  surgery.  It  is  especially  observed  in  wounds  of  the  neck, 
of  the  breast,  in  the  lower  part  of  the  fiice  (so-called  wounds  of  the 
mucous  membrane).  The  wounds  in  question  are  sometimes  remark- 
ably small. 

{b)  Of  much  greater  interest  in  themselves,  as  well  as  from  a  diag- 
nostic point  of  view,  is  emphysema  from  air  or  giis  entering  the  cellular 
tissue  from  within.     Under  all  circumstances  it  is  occasioned  by  the 
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rupturf,  either  Hpontaiicouitly  or  Irniiuiiitically.  of  tlie  wall  of  an  organ 
conuining  air  or  gas.     Hencv,  ctiipli^.tema'  from  "  luptration  "  may  I 
arisfr^ 

1.  Frotii  anv  portion  of  t)ie  respiratory  traol,  from  the  larynx  down. 
Doep-Aeated  ulceration  of  tlio  larynx  or  trachea  may  invade  (he 

wallo  of  these  organs,  and  thus  the  air  may  escape  and  enter  the  ftub* 
cutaneoua  c<;1]uliir  tixsue. 

Cavities  of  the  lutign  (nfler  prcviouii,  repaited  adhoiiions  between 
the  pulmonary  and  parietal  |)leura)  mtiy  ulcerate  into  the  cheat-wall, 
unlit,  finally,  com mtinicn lion  with  the  c«11ular  tisAiie  is  establiNhcil. 
Then  the  prewurv  of  a  tieverv  jmroxysiu  of  cough  may  cause  the  air 
in  hirge  i|iiiintity  to  Spread  out  quickly  under  the  skin.  Single  pnl- 
monar^'  alvi-oli  may  htirst  from  any  very  high  in  Ira- thoracic  prcwture, 
«3  severe  cough,  v^ipcciaOly  in  children  with  whu(>j)iDg'Ci>ugh,  bronchitis, 
or  emphyttema;  sliarp  crying:  fevere  exertion,  n»  hlowinj;  on  wind- 
in.<tlrumenu>,  or  women  in  childbirth;  and  air  may  enter  under  tli»| 
pleura  or  into  the  iiiter-alveolar  lifuue,  reach  the  uedinttinum,  pasi , 
along  the  mediastinal  Kpace  Into  the  subcutaneous  tiwue  of  the  oedc, 
and  to  sprcnd  oiiwant. 

Wounds  of  tlie  lungs  (as  fracture  of  the  HIm  without  external 
wound)  tnsjr  cither  directly  cauHe  emphysema  of  »kin,  or,  pns»ing  the 
ni«diulinam  n»  above,  take  the  Mime  course. 

2.  From  tlic  OMophaguH,  stomach,  or  tntestinps,  and.  indeed,  from 
the  tcsopbagus  again  through  tlie  mediastinum  ;  from  the  stomach  or 
intestines  by  adhesions  with  the  abdominal  wall  and  invasion  of  the 
Gollular  tii!itui'  thcru;  from  traumatic  rupture  of  the  cesophagua,  more 
frequently  from  ulceration,  opocially  in  connection  with  carcinoma  of 
the  cesopbagus;  witli  any  kind  of  deop-^caied  ulcerations  of  tlio 
Momach  and  bowels. 

Sometimes  there  oecura  extensive  dccoin position  of  the  coUnlar 
tiesoe,  eepeinally  if  empbyseiua  of  the  skin  is  produced  by  guot 
from  the  Intestinal  canal  (mixed  witR  intt-jilinal  contents).  Very  often, 
however,  iho  cmphy«cma  rvmaina  without  such  action,  ll  may  then 
Bpontaneoualy  disappear.  But  nt  the  tame  time,  tlio  emphysema  is 
generally  a  final  development,  partly  on  account  of  tlie  severity  of  the 


*  Th*  iwma  "emphj-Miiia">>  not  <|u!l«  aociukt*.  tinM  ^a«nlly  lb«  sir  iidrivaa 
ia  under  pnmutr,  w  it  ihavn  by  what  fulluw*. 
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{■rinniy  disekso,  and  partly  b^rnuse  it  cnoE««  eev«rc  ijjrspnaea,  aa, 
lor  iostam-e,  that  in  the  m<;diastinum,  nnd  Ik'iim  is  a  very  serious 
ooodition. 

From  a  diagnoalic  |>oiiit  of  view,  emphre^ma  of  the  akin  is  of  ^reat 
importonoe,  since  it  affords  a  coneluaion  regarding  the  diseases  men- 
tiOD«d.  Under  some  circunistnnces  it  may  afford  the  first  and  onl; 
eymplom,  as  in  the  affections  of  the  (osojthagus. 


I 


V.  The  Tehpkbature  ok  thk  Bodt.     Fkvku. 

It  is  a  well-known  pecuiiariiy  of  warm-blooded  animals  that  they, 
if  the  organiiatioQ  is  otherwise  sound,  with  remarkable  constancy, 
maintain  a  certain  internal  temperature  which  is  subject  to  very  slight 
variations,  [f  that  peculiarity  is  lost,  if  the  temperature  departs  from 
tiie  normal,  tiien,  almost  without  exception,  a  morhid  disturbance  is 
present.  A  knowledge  of  this  fact,  and  especially  of  tlte  elevation  of 
the  3peci6c  heat  in  disease,  attracted  the  attention  of  physicians  Vr>  the 
teiti|>eniture  of  the  body  from  the  earliest  time.  Uecently,  however, 
tlic  measurement  of  the  temperature  has  become  of  the  greatest  diug- 
nostic  aid.     In  what  way  this  is  so  will  be  explained  at  length. 

1.   TAe  Trriwi  UkJ  and  the  Method  of  Takhiif  the  Temperatturt. 

Judging  of  the  temperature  by  lixtfimj  en  of  the  hand*  is  under  nil 
fiircuDUlaxwCM  deceptive.  Qreni  error*  cannot  be  avoided  even  if 
covered  [Mn*  of  the  body  arc  .tc-lvcted,  while  uncovered  parts  cool  so 
lupidly  a  to  furnish  no  standard. 

We  inaasurc  the  teuipeniture  with  tlic  Cmtigrade  or  Celtitu't  ther- 
mamettr,  with  the  scale  divide*)  into  tentkt,  from  about  3U°  to  45°. 
There  is  no  need  for  a  ihermouictor  with  indioaliuns  below  30°  (^ee 
below). 

In  France  the  RciLUiuur  scale  h  sometlmeA  u.'*e<l ;  in  England  »n<t 
Ameriai  tlio  Fahrenheit  i^  generally  used.  To  convert  from  one 
etaiidarc)  lo  another  the  following  f<>nnula  is  used : 

l^C.^J^  B.  =  (J  +  32)°  Fahr. 

It  is  further  to  bo  remurkol.  that  in  Germany  still,  especially  at 
the  public  butlis.  the  bntlis  are  frequently  measured  and  are  prescribed 
according  to  Ruaumur  standard. 
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Rp^rding  tlio  Rolcction  of  Uic  tnstrunifiit,  it  «oncvms  us  to 
Kmoiabor  that  ihcro  ore  many  incorrvct  tli«-nnoinelor«.  Exact  com- 
parisoD  with  R  standard  nt  tlic  time  of  purchuo,  and  at  least  every 
two  years  thereafter,  is  indispensable,  since  all  thermometers  register 
somewhat  higher  with  age.  TLcrmomecers  with  a  cylindrical  oolunio 
of  mercury  arc  to  bo  preferred,  since  they  arc  more  reliable  and  liko> 
wise  easier  to  use.  Muximul  thcnnomctcrs  aro  strongly  recommended, 
but  the  index  must  work  exactly;  moreover,  it  is  of  course  always 
to  be  remembered  that  every  time  before  using  the  tltermomcler  tlio 
index  loiist  be  shaken  dowD  as  far  &a  (in  certain  casM  below)  the 
nonnal  mark. 

WbcD  a  comparison  with  a  normal  tliermomator  cannot  be  made, 
on  approximate  determination  may  be  mode  by  taking  the  temperature 
in  iho  axilla  of  a  healthy  pereon  upon  say  six  diflforent  days  an  hour 
after  breakfast.  A  thermometer  which  ia  correct  in  its  reading  must 
then  give  an  average  reading  of  37"  C.  or  a  little  leas  (Liebermeister). 

The  temperature  may  be  taken  in  the  axilla,  the  rectum,  or  in  the 
vagina.  (Taking  the  temperature  in  the  mouth,  and  eHpecially  from 
freshly-passed  urine,  is  to  be  aroided.)  Of  the  three  places  mentioned, 
the  rectum  or  vagina  would  be  preferred,  since  their  temperature  mont 
nearly  correxpondH  with  that  of  the  inaide  of  the  body,  Mince  the  ther- 
mometer liea  very  etjually  in  either  of  these  situation.i,  and  bocauK  it 
reijuirva  less  time,  the  maximum  being  there  soonest  reached.  But 
from  reasons  of  delicacy  we  only  take  the  lemperatunt  there  when  it 
is  not  {Kiaaible  to  take  it  in  the  axilla. 

Therefore,  ordinarily,  the  thermometer  ia  placed  in  tlie  axilla  (which 
should  tie  fivifl  carefully  wipr<l  dry,  if  it  is  niui^t)  us  high  ws  possible, 
and  then  the  flexed  arm  should  be  prewed  agaiuNt  the  chest.  [The 
maximum  is  indicated  in  fVom  tliree  to  five  minutes.  Some  thermom- 
eters accurately  indicate  it  in  one  minute;  but  these  arc  so  delicate 
as  to  require  special  care  to  avoid  breaking.  The  thennometer  is  to 
be  left  in  us  lung  iis  the  index  continues  to  rise.  Ono  can  easily 
ascertain  how  long  a  given  thermometer  rei[uir(.-:«  by  testing  it  in  warm 
water  at  viinouB  temperatures.] 

If  the  patient  is  unconscious  the  arm  must  be  held.  In  coses  of 
marked  unconsciousness,  of  unruly  persons,  and  of  children,  it  is  better 
to  lake  the  temperature  in  tlic  rectum  or  vagina. 

If  there  are  fecal  accumulations  in  the  rectum  the  result  is  nnre- 
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UbUc  The  tliefTi)oni<.'i(?r  is  to  be  oiled  aiid  parsed  in  to  tbe  depili  \A 
about  5  cm.  Tho  maicimum  is  indiculed  in  about  five  minutes.  Id 
tbe  rcctain  tlie  temperature  is  usually  about  0.2°  C.  =  0.86°  F.  Iiiglicr 
tltaD  in  the  axillu. 

If  the  theruioineter  is  not  self- registering,  it  moat,  or  rourse,  be 
rod  before  it  ia  remored.  AAer  using  ibe  thennomoter  in  either  the 
rectum  or  ragins  it  must,  in  every  case,  even  when  there  is  no  infec- 
tious dtMaae  of  either  of  ibese  organs,  be  carefully  disinfected.  [Xo 
matter  where  the  themioiacter  is  ii»ed,  it  ought  always  to  be  imm^ 
diat«ly  cleaned  most  thoroughly.] 

A  Mngle  use  of  tbe  thennomcter  may  be  of  great  value.  But  it  is 
still  more  importuni,  aa  will  be  shown  below,  to  follow  the  stale  of  the 
temperature  prograsively,  an<l  to  ascerlain  ila  course.  For  this  pur- 
pose it  is  necessary  to  measure  it  at  staK^d  iulervals.  ilow  frequently 
this  must  be  done  in  order  to  ascertain  tbe  course  of  the  temperature, 
most  be  determined  by  the  particular  disease.  Tlie  thermometer 
sbould  be  used  at  least  twice  in  twenty-four  houn  (at  about  8  a.  ». 
and  again  at  about  5  p.m.).  In  diseases  with  high  fever,  according 
to  the  rapidity  with  which  the  oscillations  of  tbe  temperature  are 
completed,  the  thermometer  must  be  used  every  three  hours,  every 
two  hours,  or  even  hourly.  Where  tbe  changes  of  temperature  are 
very  marltol,  it  may  be  of  inieretit  to  observe  it  every  ipiarter-hour. 
It  is  to  be  understood  that,  where  it  is  proper  to  do  so,  the  use  of  the 
thermometer  sliould,  as  fttr  as  pos-tiblu,  be  suspended  at  night,  in 
order  not  unDeceBsaiily  to  disturb  tlie  patient's  sleep. 

The  record  of  tbe  course  of  tbe  temperature  may  be  indicated  by  a 
enrve.  Clwrt^  suitable  for  this  jmrpate  of  various  kiiuU  are  to  be 
hod.  lliey  eervc  also  for  the  record  of  tbe  pulse  and  respiration. 
Now-»-day8,  in  rvcry  ciisc  of  severe  fever,  tbe  pliysician  ought  to 
prciwre  Bneh  »  fever-curve. 

In  wb»t  followx,  the  stateintnt.t  regarding  tlie  temporulurc  refer  to 
neuHrenciils  inlcen  throughout  in  tbe  axilla. 


2.   The  Normal  Temperature  of  th*  Botlif. 


o. 


Tlio  average  tempcratani  is  37°  C,  and  varies  from  this  about  l| 


The  variations  are  ofdifieront  kinds  and  have  difTcrcnt  causes.     Of 
Icut  interest,  since  tlivy  are  only  very  insignificant,  are  those  do- 
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pcnd«Dt  upon  age  (in  children,  except  Uie  day  after  birth,  a  few  tenths 
higher  thun  hiter;  in  old  puiipla,  again,  a  lilile  higher) ;  an  elevation 
after  meals;  an  elevatinn  after  severe  exertion. 

But  the  perimlic  rkilv  viirintionK  are  more  important.  Tliey  r'>n<>vr 
the  following  countn:  In  early  morning,  hi-tween  two  and  a\x.  the 
*' daily  minimum  "  is  riiu^hiil,  and  then  with  coniiideruble  (not  per- 
fect) reguluritv  it  riinst  to  the  "daily  maximum,"  between  ■'i  and  8  in 
the  evening.  Kmni  that  puiiit  it  again,  during  the  niglit,  declines. 
The  diflbrence  between  the  minirainn  and  inaximuin.  the  "  daily  dif- 
ference," is  aboal  1°  C.  (in  rare  case*  even  nearly  '2'  C). 

After  (overc  exertion,  the  temperature  rises  quit*  a  eonsidcruble 
amoitni  higher,  especially  in  the  sun  (Obernier  obmcrveil  lliat  in  th« 
eoao  of  a  pon<nn  running  it  rose  to  81).ii°  C.)nnd  in  very  warm  baths. 

8.  SfevaUd  Temperaturr.     Fevtr. 

Every  elevation  of  temperature  which  is  not  dependent  in  a  marked 
way  upon  over-heating  or  severe  exertion  of  the  body,  we  cull  /ever. 
The  febrile  elevation  of  temperature  is  generally  for  a  certain  dura- 
tion, but  it  may  exist  in  single  cases  as  a  single  short  period,  *'a 
febrile  paroxysm."' 

But  it  is  here  important  to  remember  that  fever  does  not  alone 
consist  of  an  elevation  of  tempeiature,  hut  is  a  complex  symptom, 
wtioBu  separate  manifestations  are  occasioned  partly  by  an  increase  of 
tissue- changes,  juirtly  by  disturbance  of  the  functions  of  certain 
organs.  To  it  aloo  belong  the  elevation  of  the  specific  heat;  also 
general  feehng  of  being  sick,  relaxation,  sometimes  mental  disturb- 
ances;  increased  freiuency  of  pnlae  and  respiration  wiih  exhalation 
of  CO,;  loss  of  appetite,  increased  thinit,  disturbance  of  bowels.  The 
urine  is  generally  diminislied  in  (juantity,  with  increase  of  excretory 
products  of  the  body,  especially  of  urinary  products,  of  uric  acid  an<l 
diminished  chlorides.  Tn  case  the  fever  continues  there  U  notable 
wasting.  .\Ithough  a  part  of  lUvnf  appearances  may  be  caused  by 
over-heating  of  the  organism,  yet  in  febrile  disease  they  are  doubtless 
not  to  be  regarded  as  simple  results  of  high  temperature.  Hence  it 
results,  among  other  things,  ihut  the  increased  frequency  of  the  pulse. 


'  The  dsanillaii  tit  Rivar  u  "  ■  wnliaunl  alsvallon  ur  l^miutstura,"  ilioreTare.  1i  Dot 
nltoU*. 
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tbe  moital  mtnifeat&ttons,  and  the  diBturbances  of  the  bowels,  do  not 
hare  «  constant  relation  to  the  height  of  the  temperature,  but,  on  the 
cootrkiy,  have  a  markedly  diflerent  expression  according  to  the  cntue 
of  the  ferer — that  is,  the  nature  of  the  dUeate.  Nevertheless,  tlie 
height  of  the  temperature  is  a  very  practical  index  of  the  seventv  of 
the  fever,  and  these  two  factors  clinically  become  fully  identified. 
Bat  the  physician  roust  never  forget  to  pay  attention  to  still  other 
manifestations  of  fever  beside. 

With  reference  to  bodily  temperature,  Wunderlich  has  prepared  the 
foUoving  table : 

I.  Normal  temperature,  37°  to  37.4°  C. 
II.  Subfebrile  temperature,  37.5°  to  38°  C. 
III.  Febrile  temperature. 

a.  Blight  fever,  38°  to  38.4°  C; 

b,  moderate  fever,  38.5°  to  39°  C.  morning,  and  39.5°  C. 

evening ;' 
e,  considerable   fever,   39.5°   C.    morning,   and   40.5°  C. 

evening ; 
d,  high  fever,  39.5°  C.  morning,  and  40.5  C.  evening. 

[(.'ompariaon  of  Thermomftrie  Scalet: 


Cent. 

F«l.r. 

34° 

93.2° 

35 

95 

36 

Od.S 

Normal  temperature,  37 

98.6  Normal  temperature. 

38 

100.4 

39 

102.2 

40 

104 

41 

105.8 

42 

107.6 

43 

109.4] 

If  the  temperature  reaches  42°  C,  then  we  speak  of  hyperpyrexia, 
hyper  pyretic  fi'ver.  While  the  higher  temperatures  even  of  high  fevers 
do  not  occasion  direct  danger  to  the  organization,  in  hyperpyrexia 
the  temperature  is  directly  dangerous  to  life ;  it  generally  leads  to  a 
fatal  issue. 

'  Regarding  this  difference  between  learning  an<l  ereniug  temperatures,  aee  upder 
RemiHioD. 
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There  is  uncertainty  regariJing  the  liiglieM  tcrapernlurc--*  tliai  have 
been  obeervcd.  TumporaturM  of  45"  C.  have  been  published  as 
curi<M<iti««.  Ooe  cue  of  iojarj  to  thv  »piiie,  which  resulted  in  re- 
covery, is  reported  by  Tpale  to  have  nipeotedly  had  a  temperature  of 
iSi^'p.  =  SO°C. 

The  eourte  of  the  tifmptrnture  in  twPHtg~four  hours  can  vary  much 
only  in  fever.  Most  fevers  show  distinct  Siicttinlion.S  in  that  toward 
monuiig  the  Icrnpentturc  falls  murv  or  leu,  ri-iimnidn,  until  it  ranches 
the  daily  tninimum,  theDce  Id  tlie  courve  of  the  day  it  rises,  exactrba- 
tion,  and  toward  evening  reaches  thv  daily  niftxiiinirn. 

The  difference  between  the  daily  tuaxitnum  an^  the  daily  minimum 
in  fever  la  called,  as  in  normal  t«-rapcrature.  the  dnily  diflcrence. 
While  the  cuune  of  the  Icmperiiture  in  fever  is  analogous  to  that  of 
health,  nut  unfro<)uently  the  minimum  and  maximum  come  at  quite  a 
diflei'ent  time,  ns.  for  iuBlance,  the  maximum  may  he  at  midday  or  at 
iDt<luight;  a  comjilete  reverttc  may  even  take  place  so  that  the  maxi- 
mum ocoura  in  the  morning  and  ihe  minimum  in  the  evening:  tj/pits 
inc'Ttun. 

From  ihis  it  is  Aeen  how  the  temperature  miisl  be  exactly  measured 
every  hour  of  the  day  and  night  if  it  i«  of  importance  to  kunw  whcihcr 
a  palient  has  fever  or  not.  There  have  been  cntn-tt  when  the  persoDS 
wore  thought  to  be  without  fever  until  the  pby:«i«ian  (bought  of  asoer* 
taining  tlie  temperalure  at  night. 

The  exacerbation  of  the  fever  li  fr^ipn-nlly  connocleti  with  shiveriDg. 
If  the  temperature  riace  very  rni)idly  (it  may  rise  ^cvrnd  degrees  in  a 
single  hour)  generally  tbert?  is  a  chill,  that  is,  a  decided  feeling  of 
diillincn  with  aevere  shaking  of  the  whole  body,  chattering  of  teeth, 
wheu  tbe  high  internal  temperature  of  the  body  is  then  very  quickly 
conlrasted  with  the  subjective  focling  of  chilliness.  The  skin  U  at 
firet  pale,  bvid,  and  generally  cool;  toward  the  end  of  tbe  chill,  how- 
ever, it  is  regularly  very  hot.  On  the  otlior  hand,  a  rapid  remiaetion 
of  the  temperature  is  generally  accompanied  with  sweats. 

According  to  the  amount  of  the  daily  difference  we  distinguish 
three  types  of  fever : 

C'ontinned  fevfr :  daily  difference  not  more  than  1°  C.  (chiefly  high 
temperaUire). 

Remittent  fever :  d*ily  diffcronce  over  1'  0. 
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Tnt^rmitteiU  ftirer :  maximum  very  hi^,  minimum  witliiD  tlio 
normal  (or  evea  below). 

An  iroportaot  peculiarity  of  fcvor  ia  that  tlio  tcmporatui'o  docs  not 
long  remain  i>t  the  same  point,  as  it  Jom  in  htiakli.  It  is  very 
changeable.  Warm  elotliing,  liigli  tem|)oraturu  of  tlie  room,  ami 
•omctimea  the  taking  of  nauri«bnicnt,  cause  a  very  marked  rise  of  the 
traip«raUirc  in  Ti^vcr ;  iikeniw  nl«g  psychical  InflueucM,  us  fright  or 
angt-r.  On  the  vtlicr  hand,  a  cool  n>om  and  (especially)  a  cool  bath, 
aUn  grnduAl  liii^  >if  blood.  u»  in  tncn.tlruati»n,  caune  it  to  fall.  It  ut 
ab«oluU'Jy  ncccKsary  to  know  this  if  w«  wi«li  U  ascertain  the  Gai»<>  of 
many  remarkable  variations  of  temperature  in  fever.  Moroovdr,  the 
suddL-n  fall  of  the  temperature  is  sometimes  a  sure  indication  of  an 
iolcraal  hemorrhage. 

4.  The  Subiiormal  Tsmptratvrt. 

It  begina  at  36.23**  C. :  tlie  lawnit  obserrod  tompemturc  in  22"  0. 

1.  It  is  obserred  in  febrile  diseases  as  an  expression  of  two  directly 
opposite  oofHlitieiu,  namely : 

a.  In  a  sadden  fall  of  the  high  fever  with  an  advance  to  recovery, 
the  "  iiisis,"  the  critical  decline  of  the  fever.  In  this  case  the  tem- 
perature falls  during  perspiration  sometimes  to  below  •14°  C,  and 
only  in  the  course  of  one.  two.  or  three  days  again  returnn  to  the 
normal.  We  recogniie  the  "crisis"  by  the  simultaneous  diminutitin 
of  Uie  fre<|aency  of  the  pulse  and  the  respiration,  and  the  feeling  of 
comfort  and  returning  health  by  the  patient. 

b.  In  the  so-called  collapse.  In  this  condition  there  ia  generully  ■ 
very  rapid  fall  of  the  temperature,  and  at  the  same  time  a  atidden 
failure  of  the  heart,  with  (us  is  tlie  contrary  in  "  crisis  ")  inorea;ie  of 
the  frequency  of  the  pulie,  with  paleness  and  general  failure  of 
strength.  The  condition  uf  collapse  may  puss  over,  when  there 
generally  is  an  immediate  rise  of  temperature  again  to  the  fonncr 
point ;  or  it  may  jxiks  on  to  a  fatal  lenninalion. 

On  the  chart  of  the  fever-curve  the  line  of  the  filing  teinptraturs 
ia  crossed  by  the  ri.*ing  line  of  the  iinp  of  ibi*  puLie^ curve  in  a  diano- 
teris^o  way  (.see  Pulse).  .SometimcM,  in  a  com  of  oollaptie  ending 
fatally,  the  puUc-line  sinks  parallel  with  tlio  tcroperature-line  (see 
Pulse). 

2.  It  occurs  sometimes  temporarily  in  severe  hemorrhages,  also 
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80inetiiu(st  ill  all  kiucU  of  chronic  dintiiut*,  e«peciiilly  Id  those  of  the 
lieart  nn<)  iIh>  limp*.  If  tlio  Ivtopcmture  suddenly  rnlla.  nci^ompanied 
by  weiikiicra  of  tlio  heart  UDit  gencml  proelnition,  then  ulsa  we  epeak 
of  co11ii))ee. 

S.  Continuitiff  tubnonrml  tfmperaturx,  extending  into  a  number  of 
wcokH,  is  very  niro.  It  may  exUt  in  nil  severe  wnttnjj  diseases  and  iti 
dtsuuM  of  tlio  brain. 

5-  Viaynotde  Value  cf  the   Titmperature,  «»peciall>/  of  itt  General 

Courte, 

Under  certain  circamslancM  a  single,  or.  in  oilier  words,  the  first 
tnetisurement  of  the  temperature  may  be  of  the  greiite>l  diagnustio 
iralue.     Of  tbi^  n  few  examples  may  be  given. 

1.  Prer^uently  the  elevated  temjieralure.  witb  some  indlitinclirc 
ootoplainls  (or,  in  the  case  of  children,  ahniinence  from  fuoil  with  rent- 
les&neaa),  in  the  only  sign  of  a  disease  jmt  commencing,  or  of  one  that 
has  been  going  on  for  some  time.  Asuertiiining  the  lemperatnrc  la 
then  of  great  service,  in  that  it  leads  to  a  mure  caraful  examtnntioa 
and  more  extended  obserralion,  and  to  directing  suitable  care  of  the 
patient  A  high  morning  temperature  pointa  directly  to  an  scute 
infectious  disease. 

2.  In  uiiirked  cachexiA.  without  distinct  organic  disease,  the  exist- 
eiie«  of  temporary  fever  indicates  with  conuderable  probability  tuber- 
outowa. 

3.  A  single  chill  accompanied  with  a  rise  of  tlie  temperature  to 
abont  40'  C.  may,  in  a  given  case,  say  of  a  disease  whit-h  from  expe- 
rience sometimes  causes  suppuration,  lead  to  the  dia^osis  of  suppura- 
tion, aa  in  gall-Klones,  renal  cali-uli,  aAer  injuries  to  the  skull,  as  brain 
ftbscGM;  also  here  belongs  puerperal  fever,  or,  under  certain  cii'cum- 
8timoe«,  it  may  possibly  be  maWia. 

But  tlio  continued  ol^crvation  of  the  course  of  the  temperature  ia  of 
•till  greater  importance.  It  ndvnncea  me<lica!  knowleilge  in  varloua 
ways: 

I.  The  oountc  of  the  fever  in  a  number  of  dtaeases  is  so  typical 
tluii  from  the  tcmpernture  alone  the  diogiiosis  may  often  be  made 
with  grcAt  probnbility,  soiuetiiiies  with  certainty.  At  any  rale  it  ia 
always,  taken  in  association  with  other  symptoms,  an  imiiortuut  aid  io 
tlingnosis. 
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2.  Monovor.  durin)*  tJie  pfugr—  af  ■  Mrila 
mure  not  iiifrei]D»Bllj  giTM  Dobct.  bj  iM  hmh 
oorarr«nce  of  ui  untnoal  «v«Bt.  Haoec,  aM  BEnfmdy. 
beeooM  snr«  of  &n  ciMCffiatk*  or  of  •  caaifteMiQM  n  •  | 
MM  by  «  apeeiallv  bigfa  rin  of  ite  iM[wrimi«.  A  waMfm  U  of 
ibe  ieaipera'ur«  may  gif*  Bodot  of  eoHiyt,  or  a  c^aBf*  ■«  •  fatal 
Mne,  or  an  iotenial  keoiofTlMga.  aa  of  lb«  bo— b  ta  lyptoid  fercr. 

Id  tbe  following  the  aost  iatportKat  tjpcal  oowm  af  Cercr  arv 
briefly  act  forth : 

1.  CoDtiooed  fever  exnta  e(p«eially  is  tw  JbcaHa:  lyphotd  (rrtr 
feiidenNipoutpaeniiMQia:  abein  typkaa  fcTCr.aoMeaiaayii 
and  miliary  tabeKtoIoM.  lo  a  laae  of  ae«cc«  fever,  vitb  tW  i 
iloabtful,  a  fev«r  eontiniMd  ibroagh  wvcvbI  imn  poiau  vilb  pmb»- 
bility  to  ty|ili«d  fever;  and  MXt  ta  aatfe  aibafy  fbifflnaii 

In  abdominal  typhna  [lypboid  fcnr]  (he  frnr  riiaa  far  arvml  ^ya 
by  CT|iul  atepa,  "  iahia]  period";  naAm  tht  wmmak,  al  wbidi  it 
rHnain*  ■■  a  oontintied  fenr  ea^  two,  or  Mora  vaaks :  ibea  it,  m  a 
mie,  gnduftlly  Xttcomta  a  natttest  fercr,  of  neb  »  dwrarter  that  at 
first  the  daily  toaxitaum  maauu  bi^  vitb  the  niaiaaB  (otag  lo«rr 
("the  doabU  ataga"  ["tbo  le^-«DDitoacd  patwiyaa "]— tba  miat- 
moin  may  area  go  bebw  ibo  Doraal);  Aa  tba  JifarveMaoai  bcfptti. 


tai-t 


iTpteM  h**r     iWriMauca.) 


tb«  inaziiDom  dedtninz ;    tbia  vnally  raebca  the  aoraal  in  a  f«" 
daya.     The  rcnittent  and  defervcaceDl  atagea  nay  be  proinicted  fi>r 
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Bomc  time,  even  as  mucli  u  ft  week  :  "  bIow  typhus."  Moreover,  the 
tempernture  may,  aftor  it  has  somewhat  ileclined,  agaio  rise :  "  rocur- 
renoe";  or  the  disease,  after  the  temperature  has  reached  the  Dormal, 
m&y  begin  anew,  in  the  same  manner  as  at  first :  "reDewing"  (see 
ngBrding  these  points  Figs.  1,  2,  3). 


There  are  all  manner  of  i-arialions  from  this  behavior  of  the  tem- 
perature in  typhoid  fever,  so  that  a  single  wise  seldom  really  pursue* 
a  typlatl  course.     Particular  variations  partly  declare  themselves  by 


Ft. J    ■i 


■■iMMmiMiMMiMliBiMl 


Typbfiid  r«v«r,  with  nMurreiiM  of  f^T«r, 


.ao-JiA'i  jiEi&ili. 


the  earlier  change  of  the  temj>erature  to  ibe  ehuiigcable  eharacier, 
mentioned  on  page  67  ;  but  tlie  fever'Curvc  will  e-specinlly  bo  affeded 
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cr 


IsUlaTtW 


B«t.  pMtirslulT.  erttr 
ti  tfa*  fkjmmM  w  think 
•f  mllnwn.  sad  also 


of  pOOiUB  tBtMtilMl 

Is  p«*— i*k  (s(«  Fifk  4  Md  o)  tfc* 
rmpidl7(*'intU  prioA."  Iiatiig  a  few  howa)^  •Aoa  ■cwpaniwl  hr 
Am,  tbcs  naciaiag  as  s  U^  co«tiu««l  fenr.  Aqb  tUs  it  aar 
^Mlifta,  dm  VMj  nfUlj — a  a  Sn  boan — is  or  bdov  tb*  ao>»al, 
witik  •  riMailMdiiM  iedmt  of  Ae  p^ae  and  the  napiratioa,  aad 
fmallj  with  aenre  nreotiag.    Or  the  defttttMean  m>5  be  i 


Fte.*. 


avt" 


■■■■f.tafk'i 

■■■■■■■■■■■■■■iwa 


■■■■iifl 


sssai 


iSggillliiii 


Pvnr  nrr*  vTauifMii  p«««naalL    (fttmra^) 

whai  (tlowcT,  occapving  one  or  two  dsvs.  The  former  w«y  is  call«l 
"orisi*"  (critical  sweat),  the  Utter  "lyais":  midirny  between  ihwo 
two  it  "  prolrscteU  crisis." 

SomctitDes  the  day  before  the  crisia  the  temperature  suddenly  ttiU 
very  rapidly,  and  then  again   risea — "pseudo-crisis"  (ilistinguiahed 

'  Th»  mtipjntic  irakinicBl.  MpKi^lljr  with  IoUtdbI  renwHla*.  hai,  do  itmilil,  Ik* 
fMBll  of  rubUrinjt  llie  ixinn  of  tlio  kxtr  nnljpintl,  Mil  B  <lMtTajlD|  kU  •llafaotUo 
vmta*.  nCTefun.  ualil  lli«  4i*«na«il  hM  b«*ii  MlaUlahod  In  •  i«M  of  Ibbhk  iliMMS. 
(h*  IsNtMl  antip7»tic  uiwUiukt  aagbi.  If  pcMiblB.  to  b*  tniiiviidBil. 
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from  ooUnpae  bv  tlie  puUc  iintl  the  g«ntTnI  ondilion,  h  reforrei)  to 
under  "  ilic  subnormal  t«ni[Mtrauire").  Or  liicro  i«  exacerbation  of 
the  tciniH-ratiirc  jiwl  before  die  crisi§,  rising  from,  say,  40°  to  41"  C. 
— "  oritimi  perliirbution." 


Fm.  i. 
PuriirinniH;  v     x     «     ^ 


ji 


Pin.  a. 


JlllOUUIOIIUj,     I  ^^1   -lull  I. 


i'  iffllal 


2.  RitmittfHt  fen^r  is  often  met  witb.  It  laav  uxisl  wjimj  time 
during  tbe  connw)  of  uny  febrile  disi'ue.  Wbile  tlie  temp^ntturo  of 
oontina^  fpter  is  <;vn«nilly  li".i;li — ab-mt  40° — the  fi-ver  iniiy  remit, 
whatever  its  lieij^lii.  If  ilio  inaxtiiitiin  is  low,  the  luinimum  i.*  possibly 
normal — a  Whnvior  wliivli.  striclly  spt-aking.  must  be  (.-onM'lerviI  as 
iDlerntittent  fever.  Keniittent  fot'er  belongs  o«pecisIIy  to  ciirooic 
tuberculoHiK. 

Fi«.  T. 


■liiiMi 


U«<jELO    roht'    111    (UlfOn-iilnvM'f   hij     iJiL'    iul^iiP- 


If  the  maximnl  points  of  the  curve  »re  high,  the  tempenilure  oflen 

falU  preUy  rapidly.  iiccom|mD)e<l  with  chilb  and  nigbt-swent«  {htetie 

Jitoer).    Similar  cotiilitiona  are  observed  in  die  fri'fr  of  piu-formation. 
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&.  Inter mitte^tt  feptr,  in  k  gpnernl  neoHO.  occura  in  combinUion 
witli  remitU'iit  fi-i-er  {ww  Fig.  7).  The  Iiectic  fever  mnitioned  abore 
u  accoJnpBDjring  remiUvtit  typhua  [relapsing  ferer],  is  often  alw  an 
intermittent,  in  which  tlie  minimum  may  even  be  subnormal. 


no.  V. 


(  Wr  4  ri>  Mr  I'-M.  I 


Qivilidmii  inr.Tiiiiiri'rii  Icvnr. 
( Wt'IunLICB.j 


A  peculiar  form  nt  iittormittunt  fever  is  oWn'eil  in  pvwDiu,  w)i«ro 
the  teapentnre  ilurin^  chill  mav  rise  two.  tlir<MS  or  more  timea  in 
twenty-four  hours,  and  soon  full,  with  sweat  ami  great  exliauHtioo, 


Fio.  IS 


Plo.  II. 


1  WuutllUCM.I 


Qiikrton  inlcniiiileiiC  faver. 

<  Wcauiii.Kiii.) 


then  ag*in  rising.     Tlie  puUe  is  generally  rery  fre<jiieni,  and  th« 
[Hiiic-nt  often  give^  the  iiupression,  by  tlte  great  prostration  during  the 
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Bveftting  stage, of  g>>!ng  into  collapse;  in  fact,  a  condition  of  coIlftpM 
sometimes  exists  wiili  the  fall  of  the  temperature  (see  Fig.  8). 

In  a  narrower  eeoae,  however,  we  deBignnte  as  intermittent  frver 
tb«  course  of  lemperfttiire  of  a  special  form  of  malaria.  In  tlits  tlivre 
is  a  continual  alk'niation  between  times  without  fever  (iipj^rcxiii);  A 
qaick,  high  rise,  and,  after  a  short  time,  again,  a  rapid  fall  of  tem- 
perature (often  below  normal) — "fever  paroxysro.*'  Severe  cbilU 
ami  perepiration  accompany  these  attacks  of  fever.  The  attacks  recur 
with  great  regularity,  cither  every  twenty-four  hours  (quotidian),  «p 
forty-eight  hours  (tertian),  or  seventy-two  hours  (quartan).  Somc- 
limea  the  attacks  recur  one  or  more  hours  earlier  on  successive  duy8 
(anticipating),  or  ihey  may  recur  later  eaeh  time  (postponing).  In 
these  fonns  of  fever  the  diagnosis  is  made  certain  by  the  fevor-ciirve 
(see  Figs.  9.  10,  11). 

.     Pio.  19. 
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Tabrla  rvcurmni.     [WuxDiai.icif.]     Com|»re  p.  (W. 

4.  Recurrent  fever  only  exists  as  »  renewal  of  a  febrile  disease,  or 
ft  disease  known  n»  rrcurrim/  li/phu».  There  la  an  attack  of  fever 
very  like  that  uf  pneumoiiin.  with  ultATf}  transitions  and  very  severe 
sweating,  the  tompciiilure  fuIlinB often  to  S4* or  35**  C.  and  apyroxia ; 
then  a  rclapnc  nft«r  five  to  eight  ilay*.  with  a  chill,  followed  hy  a  high 
coDtiDUcd  fever,  which,  in  turn,  ends  in  five  or  six  doys  hy  a  critical 


QEKERAL  EXAMINA  TtOX.  71 

Bweat ;  new  apyrexia,  fresh  relapse ;  and  so,  over  and  over  ^^in,  bat 
eacb  new  attack  with  less  fever  aod  of  shorter  duration. 

5.  Not  infrequently  a  quite  irregular  fever  will  he  met  with.  Its 
course  is  such  that  sometimes  one  cannot  speak  of  an;  daily  remission 
— at  least,  the  lowest  daily  temperature  comes  at  a  variable  hour  of 
the  day  or  night.  But  this  fever  may  be  of  diagnostic  value.  In 
acute  meningitis  a  continuing  irregular  movement  of  the  temperature 
speaks  against  tuberculosis  and  against  ordinary  purulent  meningitis, 
but,  on  the  contrary,  for  epidemic  cerebro- spinal  meningitis.  Again,  a 
pronounced  irregular  fever  in  an  acute  disease  in  general  speaks 
against  any  of  those  diseases  which  manifest  themselves  by  any 
Epical  fever. 

6.  Local  Elevation  or  Lowering  of  the  Temperature. 

1.  Elevation  of  the  temperature.  In  internal  medicine  this  is 
seldom  of  diagnostic  aid.  We  meet  it  where  there  is  any  kind  of 
inflammation  which  is  near  the  surface,  as  in  surgery.  In  unilateral 
pneumonia,  also,  a  carefiil  measurement  shows  an  elevation  of  the 
temperature  in  the  axilla  of  the  affected  side.  In  recent  paralysis  of 
any  sort  the  temperature  of  that  side  is  somewhat  higher  for  a  short 
time;  then  tiie  temperature  usually  fells.  Rare  cases  of  hysteria 
exhibit  «  one-sided  elevation  of  temperature  with  redness  of  the  skin 
and  perspiration. 

2.  Lowering  of  the  temperature.  This  is  the  expression  of  local 
distttrbance  of  the  circulation.  In  heart-failure,  also  in  collapse  and 
near-spproaching  death,  the  extremities  and  also  the  nose  become 
cool.  Coolness  of  the  affected  limb  is  observed  in  venoas  thrombosis, 
in  paralysis  of  long  standing  in  consequence  of  diminished  r^ona 
blood-cnrrent,  and  in  arterial  embolism  and  thromboeis. 
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CHAPTER    IV. 

examination  of  the  respiratory  apparatus. 

Examination  of  the  Nose  and  Larynx. 

1.  The  Nose. 

Inspection  of  the  nose  sometimes  reve&ls  diseased  conditions  vhich 
ooDcem  the  bony  structure,  and,  therefore,  belong  to  surgery :  defor- 
mities, fistulse,  ulcers,  with  deeply-seated  destructive  process  at  the 
root  of  the  nose. 

Only  one  of  these  conditions  has  interest  for  us  as  physicians :  the 
so-called  saddle  nose,  arising  from  necrosis  and  removal  of  a  part  of 
the  bony  framenork  of  the  nose,  is  an  almost  infallible  sign  of  consti- 
tutional syphilis. 

Swelling  attd  redness  of  die  nostrils  indicate  inflammation  of  the 
nasal  mucous  membrane.  Not  infirequently  we  also  see  traces  of  a 
maco-pnrulent  or  purulent,  sometimes  an  ill-looking  bloody,  seroos 
secretion ;  the  latter  is  sometimes  offensive  in  odor. 

Patients  with  obstructed  nose  (with  severe  catarrh  or  tamors) 
breathe  through  the  mouth.  On  the  other  hand,  in  severe  dyapnoM 
{q.  V.)  there  is  likewise  motion  of  the  alie  nasi. 

Epuuixia  shows  itself  most  plainly  by  the  flow  of  blood  from  the 
nose.  However,  with  persons  entirely  unconscious  or  healthy  per^ 
sons  while  asleep  upon  the  back,  the  blood  flows  backward  into  the 
pharynx  or  even  into  the  stomach.  Then  the  hemorrhage  may  be 
overlooked,  or  the  first  symptom  of  epistaxie  may  be  vomiting  of 
blood. 

(78) 


74 


SPECtAt.  DMO.Vas7.s-. 


Id  all  important  dioraseH  of  the  no§e  it  is  neccBearv  to  make  use  of 
the  ounl  speculum.  (For  tlic  use  of  this  in  examioBtions,  soe  the 
Appendix.) 

Pnlpntion  of  tlie  iDterior  of  the  nose  may  be  necessary  (see  works 
npoH  Surgery). 

Aciit«  muco-purulent  and  purulent  catnrrh  of  the  nose  is  aymp- 
tomstic  in  measles,  diphtheria,  and  e<(uiDia.  Chronic  catarrh  is  a 
comoion  Bjmitlom  of  scrofula  (in  which  disease  the  whole  nose  is  oflen 
swollen)  and  of  syphilis.  In  the  former  disease  there  is  Bometimes  an 
iDflammatoiy  thickening  of  the  whole  nose,  particularly  of  its  lower 
wallsL  Inflammation  of  an  acute  form,  with  very  foul-smelling  and 
ill-looking  secretion,  most  frequently  indicates  diphtheria  of  the  nose 
and  pharynx. 

2.  Tht  Larynx. 

The  larynx  is  examined  with  reference  to  its  functions  (voice, 
cough,  breathing)  and  the  local  appearances :  the  latter  includes  t)ic 
cxternnl  and  internal  examination  (see  also  unilcr  Sputum). 

{a)  The  Fikction. — The  voice  is  chaugei]  in  all  aflcctions  of  (h« 
larynx.  It  may  be  mufBed,  rough,  hoane,  oven  to  the  entire  loss  of 
voictf — "  aphonia. "  In  severe  diseases  it  may  have  a  whistling  or 
nbilant  (Btndcnt)  quality  :  Thia  indicates  stenosis  of  the  larynx ;  orit 
is  very  hoarse  and  <ieep:  this  points  to  deep-seated  ulceration. 

In  diseases  of  the  larynx  the  cough  is  hoaree,  loud,  or  barking. 
In  extensive  destruction  and  in  certain  paralyses  of  the  crico-aiyte- 
noid  mnsctes,  cough  is  either  more  difficult  or  is  impossible,  since  the 
power  to  close  the  glottia  preceding  the  cough,  as  is  normally  the  case, 
is  wanting  (see  Cough), 

Brmtbing  is  obatructed  in  all  conditions  that  narrow  the  larynx,  as 
in  inflammation  rcflulling  iu  hypertrophy,  in  new  formations,  in  scars 
with  contntctioQ.  Then  there  is  an  inspiratory  and  expiratory 
dyspnccD  (which  tee),  and  a  peculiar  noise  of  stenosis.  "  stridor  laryn* 
goiu."  In  niarke<l  etrnoaia,  especially  when  the  thorax  b  weak,  as  in 
children,  there  is  a  drowing-in  of  the  lower  part  of  the  thorax  in 
front,  in  the  region  of  the  insertion  of  the  diaphragm  (seethe  chapter 
on  Anomalies  of  Respiration). 

St«Doais  only  in  inspiration,  causing  inspiratory  dyapntea,  is  ob- 
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wrred  in  pamlyBis  of  the  crioo-aryteDoid  nnsdes,  the  dilaton  of  iho 
Urviix. 

Lnryngtat  9lenata  ia  distingaiabed  from  irache*!  Btcnoais  nt  the 
firM  glance,  in  Uist  in  (he  former  coniliiion  the  Urrnx  moves  up  anJ 
down  with  each  breath,  and  the  neck  is  siretohed  to  the  fullest  extent, 
while  in  the  Utter  the  larynx  retnaina  qaiet  and  the  bead  is  always 
•omcwhat  bent  forward. 

(b)  IjOCAL  Exahi.naTIOX. — The  external  exnmination  is  made  with 
reference  to  [lain,  to  deformities  revealed  to  the  sight  or  toach  (these 
are  verj  rare,  resulting  from  destraction  bv  periostitis),  and  laryngeal 
fremitus. 

Ijuyngeal  fremitus  is  a  trembling  of  the  thyrmd  cartilage  during 
Bpeech.  It  IB  stronger  or  weaker  on  one  side  in  unilateral  paralysis. 
It  luu  uo  special  diagnostic  ralue. 

Tlie  internal  examination.  By  great  care,  and  in  the  case  of 
patients  who  hate  themselves  under  good  control,  sometimes  tbe 
entrance  to  the  larynx  and  the  tissues  even  as  far  as  the  glottis  can 
be  touched.  This  method,  however,  has  now  little  value,  tinoe  it  Una 
been  entirely  superseded  by  the  examination  with  the  laryngeal  mirrort 
which  is  the  best  means  of  examining  the  larynx.  (Regarding  its  use 
see  the  Appendix.) 

In  inflammatory  conditions,  patients  complain  of  pain  in  speaking, 
but  sometimes,  even  with  severe  disturbances,  there  is  no  pain;  now 
and  then  there  is  dyapntM,  especially  on  exertion.  Pain  in  nealhtt- 
inff  in  chronic  diseases  of  the  lurj-nx  fre<tuenlly  indicate*  serious  ooo* 
ditiona :  extension  of  new  formation  (carcinoma)  toward  the  cesopfaagus, 
or  destructive  suppurulion. 

The  leading  tymplomatic  indication*  of  diseases  of  tlic  larynx  with 
reference  to  other  possible  ini*riinl  di»C(UC<,  ore  iw  follows ;  acute 
hiryug^tis,  with  manifestations  of  nn  acute  infectious  diitcasc,  poiuls 
especially  to  measles,  croup  (and  abo  to  ■mallpox).  Chronic  laryn- 
gitis points  to  tuberculosis  aiid  syphilis;  to  constriction  by  scars,  to 
syphilis.  Of  paraijf$e».  recurring  paralysis  is  of  special  diagnostic 
importance,  since  it  often  arises  from  prrttitre  upon  nervu,  eap«- 
cially  upon  the  left  side  from  uiieuri«m  of  the  aorta,  carcinoma  of  the 
ccsopbagus,  tumors  of  all  kimU  in  the  mediastinum.  Certain  paral- 
yse! indicate  hysteria. 
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Examination  of  the  hvsos. 


TOPOOBAPBtCAI.   AXATOMT  OF  TrtB  LCNOS. 


For  locnlining  tlic  surfnco  of  the  cheat  with  reference  to  height  and 
deplli  y»'  rnnVv  una  jinrtly  of  nmitomical  prominences  and  partly  (for 
tletonniniii;;  the  brciidth)  of  certain  locil  liiwa  which  wo  think  of  as 
drawn  uiwn  the  Mirfncc  of  the  tliorax. 

Upon  (he  fnmt  side  of  the  thorax  are  the  tmportanl  anatomical 
regions:  the  fosaa  aupruclaviculuris  (uhovo  the  clavicle  and  bounded 
hy  tho  atemo-cleidu-masloid  and  trapezius  muscles)  and  the  fossa  in- 
fraclavicularis.  The  latter  has  no  diGtinct  loner  boundary.  We  under- 
ttanJ  it  as  the  region  immediately  below  the  claviele,  about  aa  far  as 
to  the  second  rib.  From  the  second  rib  dnwnward  we  dwgiiate  the 
height  by  tho  ribs  nml  inlercowlal  spaces:  as  above  the  fourth,  under 
Ihf  fourth  rib,  the  fourth  intercoatal  8pac«.  The  number  of  the  par- 
ticular rib  is  determiueil  by  counting  from  tlie  second  rib  downward. 
It  is  always  easy  to  find  this  rib :  it  is  in  articulation  with  the  Mi^rnum 
exactly  whore  tlio  mnnubrium  and  corpus  st^rni  unite,  ordinarily 
forming  a  very  slight  angle  (angulu.n  Liidovici),  and  tliia  place  is 
plainly  to  be  felt,  and  often  scon,  as  a  cross-line  or  prominence.  We 
ftd  for  this  prominence  and  find  the  second  rib  to  be  its  prolongation. 
We  count  the  rib»  from  thai  downward,  fueling  somewhat  obliquely 
oatw&nl  as  w«  go  down.  Morenheim's  depression  [the  outer  part  of 
the  infraclavicular  depression]  nod  the  so-called  Sibson's  furrow  (ihs 
nndcr  border  of  the  pectoralis  major)  are  sometimes,  although  not  very 
practically,  u-^eful  as  points  for  locating  int«rn«l  organs. 

For  dctcnnining  the  briiuUli  the  vertical  lines  now  Ui  be  mentioned 
arc  useful  (the  subject  is  supposed  to  be  standing):  the  middle  line, 
drawn  through  the  sternum;  the  two  sttroal  lines,  drawn  parallel 
along  the  aides  of  the  sternain  ;  the  mnmmitlnry  lin««,  drawn  through 
the  male  nipple;  and  the  pitrnstornal  linos,  drawn  midway  bctwoua 
the  sternal  and  the  mammillary  lines. 

On  the  two  sides  we  determine  the  height  by  the  ribs,  which  w« 
count  in  front;  and  the  breadth  by  the  middle  axillary  line  (drawn 
through  the  middle  of  the  axilla,  the  arm  being  extended  sidewise), 
the  anterior  and  posterior  axillary  linca  (drawn  perpendicularly  from 
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'  the  pointa  wlmr  ifa«  pceconlis  igor  w»d  luiwinw  doni  mueUi 
leare  tlie  tbonx.  widi  Um  mm  nuwd  Memim  to  i&e  bornoalkl). 

Upon  tb«  back,  wt  uub*  t)i«  loam  nprwpiiMUa;  »boT«  tlut,  tlut 
raprswapalu-  epaec:  tb«  Sank  iafrMfNafttB;  ibe  iawnaipBhr  tpaoe, 
betveeo  the  two  ecapabe :  Out  infiwcipalmr  space,  irad«r  tb«  alKKtUd^ 
bUtlvs.  Exii«t  dctfrrataation  of  liciglit  is  Doaite  hy  ooonting  the  ribs, 
wbicfa,  liowcvcr.  &re  difficnlt  to  coant,  espeeiallT  in  &t  persons.  TUey 
csn  be  determinrcl  bj  three  methmls : 

(a)  Bt  coonting  tho  renebnl  prominracea  from  the  rcnebn 
promitienB  (the  eevenih  cenrical). 

{h)  By  counting  fmta  the  lower  angle  of  the  Bcapola ;  this  ovei^ 
bangs  tb«  eerentb  rib  in  the  aren^  [tersatn  when  the  sbonlJcn 
hang  oomfortablT  and  tbe  arms  reet  against  the  dicst  with  the  fore- 
amis  folded  tightly. 

(e)  ily  the  point  of  the  twelflh  rib.  which  is  easily  fell  (the  Lest 
way  for  the  lower  ribs). 

Slorcover,  we  bare  the  scapntar  line,  wlueh  is  drawn  open  th*  two 
«<lcs  of  the  apine  through  tbe  lower  angle  of  the  Bcapabe  (at  the  jxiiut 
alrcatly  mi-niionod  under  (ft)). 

It  ii(  to  be  oboon'ed  that  wwne  of  the  vertical  lines  are  not  dMMV 
D)inr<l  fxnctly.  This  ts  true  regnnling  the  mammillary  line  (always 
very  important)  more  than  any  other.  In  women  it  is  generally  very 
variable.  On  tliUaL-couni  it  is  always  tobe  thotiglitof  aodravrn  upon 
a  male  thorax.  But  wen  in  the  tunic  the  nipple  is  an  uncertain 
point,  By  tnueh  practice  the  eye  is  cultivated  so  as  to  rcoogniu 
what  ill  to  be  regnrdetl  u»  t)ip  average  location  of  tlic  nipple  in  tlie 
mak-.  and  bv  this  w«  muot  nlwavs  oorr«cl  the  mnmmillarv  line.  Tbe 
attempta  to  sulwiitiitv  other  Hum  for  lliiit  one  have  not  been  accepted. 

The  deoignniion  "  infraicapuhir  space  "  is  little  ntcil.  '  Tlie  expres- 
uons.  "  right,  led;  l>ehind,  t>olow,"  corretpond  to  it.  iind  arc  inudi  to 
be  reconinii;iide(l :  bvhind  or  below  the  right,  tlio  lelV,  scapula. 


THK   AXATOUICiL   BOCSDARIES  OF  THE   I.l'XflS   WITll    RKPKBRSCK 
TO   THR   THORAX. 

In  tnut  the  lungs  reach  to  tho  sixth,  ami  behind  to  tho  tenth,  rih. 
anil  are  almost  everywhere  dintctly  in  contact  with  the  cbcst-walL 
Thpyaro  not  in  contact  with  tho  chest-wall  in  the  neighborhood  of  the 
heart  nor  behind  a  small  portion  of  the  upper  part  of  the  sternum. 
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The  acooinpnnyiDg  figure  exiubits  tfao  Eilktomicnl  boundftries  of  the 
ImigB.  Tlioy  ])roJeot  with  their  summits  into  tho  f»Mn  cluviciilarJH 
from  three  to  five  cm.  above  the  clavicle,  uid  with  their  inner  anterior 
borders  conver^ng  downward,  »<>  that  behind  the  sjigulad  Lu<lovici, 
not  exactly  behind  the  middle  of  tliu  steroum,  but  a  little  to  tho  \cfi, 
die;  come  to  lie  ver;  cluse  to  eodi  other ;  then  they  contiDiio  pumlld 

Pie.  13. 


Po«Uou  or  111*  thoTMic  viiMTs,  of  Ihe  stomaph  and  nf  the  livar,  frotii  In  front.  Th* 
pOrtloMofth*  li««nuid  liver  which  ara  ilrnwii  wIlli  uulirokmi  hali-bcil  linei  rapraient 
tbs  parielAl  parliou  at  then*  orgKoi.  Tho  parii'Wi  Ihul  nr*  u"!  in  ivuuri  with  ih* 
ebaU-wtll,  but  kn  aov«r«<l  bj  lh«  liing«.  kre  ra[ii«Mnl*<l  by  brohtu  (clMr)  lu(leh«il 
Ihui.    Tlia  Unac/.bonUror  tlia  rl|ht  liiuf ;  gh.horiarol  the  leltlungi  dotted  Hum 

( ]  a  A  and  tJ.  tlia  boinuliine*  of  tba  •samplmuautaiy  pUunl  ipiuM;  i,  thn  iKiuiidai; 

bvtWMD  tlif  right  iipp«r  and  miildJa  lobM;  i.  lh#  ImiiniUry  batwMo  Uia  rli[lil  tiiidJl* 
uiil  liiirrr  lubo*  or  tha  lunjt;  /,  buundary  Iihiwimu  the  lalt  upper  and  lowor  lobtai 
■r.graaieTMirraturBof  the  itamach.    1  Whi-Liihdka.) 

dowDWsrd  to  the  insertion  of  the  fourth  rih.  Froai  there  the  inner 
border  of  the  right  lun<;  prowetls  still  further  donnwArd  to  the  Ujp  of 
the  insertion  of  tlic  fifUi  rib,  lhi.ii  gmdimlly  bcn<U  townni  the  right  bo 
thot  it  follovrs  ah^ng  the  sixth  nb.  on  tho  upper  bonier  of  which  it 
mevbi  the  mammllUnr  line.     Then  it  continues  approttcliing  the  hori> 
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lODtol  (in  the  npright  pontura)  so  that  it  lio,  in  the  middle  axillary 
lioe,  apOD  the  eovcnth  or  eighth  rib,  in  the  Bcapul«r  lino  upon  tli« 
l«Dtli  rib  (this  location  on  the  dead  body  is  about  otio  om.  hif;ht'r  than 
in  quiet  rmpiration  in  tho  living  subjf^ct).  On  tho  loft  tiid(%  the 
border  of  the  lung  hendH  shitrply  round  from  ihu  fourth  rib  to  give 
place  to  tlie  hcait,  continues  behind  tlie  fourth  rib  us  br  ua  the  left 

no.  14. 


Poaltiafi  of  (b*  Innn.  lirsr,  fplmn,  anil  ki'liui.Tt,  M«n  fnin  l»hin4.    Thv  llvor  mA 
^•M  an  raprM*ntad  hj  tbe  mom  b»l«biiig  m  I  a  Ftg.  II.    at,  lb*  lov«r  border  nf  IIm 

Innp;  e  d  { ).  tniiiplcKinnlary  (pace;  ( (dotted  lina)  (brokan  lioa),  b'>rdn'  of  tba 

Iiv«ri  rf  (dotted  Ilna),  Inundair  bMwMit  Ui«  uppor  Mid  lowar  lobo*  of  lh>  lunji; 
j,  boundarj  botwaon  th*  Dpper  *ad  mlddU  lobei  at  Ifa*  right  lang.    (  Vbil-Iidkbci.) 

pATUternal  line,  then  bends  verttoUy  downirard,  making;  a  small  bow, 
which  canT<>rgefl  toward  the  right;  then  sliarply  bending agnin  behind 
the  sixth  rib  so  BB  to  pass  the  mam  miliary  line  under  the  sixtli  rib 
(hence,  somewhat  lower  thnn  on  the  ri^^ht  side),  it  p«»N6t  the  axJUnrj 
line  between  the  serenth  and  eighth,  and  the  scapular  line  nt  the  tenth, 
rib. 

The  bonnduMS  of  the  lungs  are  dilTerent  according  to  age,  n.^  well 
as  in  iodividnals.   (See  MCtion  on  PercuMWD  of  tlio  Lungs.) 
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IWIaMnduiM  of  tbo  pleun]  sus— that  is,  tlie  Uom  on  whicli  th« 
||amii  nvmSm  (nTiimiliii)  leaves  tho«nIt  of  the  thorax  nnd  hnmh  iaward 
y>ii  i*  mlitj  with  the  course  of  the  iuner  honlcrs  of  the  lung. 
Rm  •!■!(  tlw  lower  borders  of  the  lunj^  and  itc  i\w  atnlinc  concartty 
<h» |fc»nJ  VftiBt  eitwida  eonaidcntMy  bevoud  the  bonicrof  tlie  lunga 
i^^fMtbrMthing),  making  the  sinoa  phreoico-cofltiilisiiiid  thecomplc- 
wmMwt  plcnril  sinus  Tho  site  of  these  corroopomls  with  (he  form. 
^Wkrpwt  is  th«  complementaiy  pleural  ainus  ia  the  two  axillary 
ItaM.     This  \*  there  about  ten  cm.  high. 

T1»  pleura]  *inuse3  are  thereforo  important,  sinov  into  them  extend 
ibv  htn^  Bt  every  deep  inspiration  and  abo  in  the  pathological, 
t&nwic  inflation,  cuiph,^'aema  pulmonum ;  and  a1(M>,  beeiiuse  in  tbem 
tni<l  Hfusiocu  into  the  pleumi  carity  ordinarily  first  accumulate. 

TTio  under  eurface  of  the  lungs  rest*  directly  upon  tho  diaphragm. 
The  diapliragm  in  the  dead  body  rises  at  its  highest  part,  as  n  dome, 
■bout  w>  high  M  the  insertion  of  the  fourth  rib,  a  little  higher  upon 
Um  rtchi  than  tlic  leA  side.  The  average  situation  of  the  dome  of  the 
dtsphngiu  in  life,  during  quiet  breathing,  is  a  ]itll«  lower. 

Tonally,  it  in  necessary  to  mention  the  course  of  the  Iioundaries  of 
tht  MMoTthc  lungs,  since  they  sometimes  have  an  important  part  in 
(BuDOiJa:  at  the  back,  near  the  spine,  the  boundary  between  the 
apner  and  lower  lobes  is  at  the  heigtit  of  the  lower  angle  of  the 
papula  ;  upon  the  left  it  gradually  slopes  forward  and  utitwanl  in  such 
A  wav  tluit  in  the  axillary  line  it  stands  at  the  fourcli  rib.  and  meela 
the  lower  border  of  the  lung  (that  is,  at  the  sixth  rib)  in  t]io  mammil- 
lary  line.  On  the  right  side  the  boundary  line  divides  nmr  the  outer 
bonier  of  the  ncapula  into  two  diverging  lines:  the  lino  between  the 
apper  and  middle  lobes  and  that  between  the  middle  and  lower  lobes. 
The  former  proceeds  at  first  behind  the  third  rib,  and  t<^<rminates  at  the 
inner  border  of  the  lung  at  the  insertion  of  the  fourth  rib ;  the  latter 
oieoU  the  lower  border  of  the  lung  aoin^whnt  within  the  niammillary 
line,  and,  therefore,  behind  the  sixth  rib. 

Ilenoe,  in  front  nimn  tlio  right  side,  we  have  the  uppt-r  lobe;  about 
ftt  the  third  ioturcostal  space,  from  there  downward  reitlly  the  middlo 
lube;  in  front  on  the  left  side,  for  (he  whole  distance  wo  rcnlly  have  th» 
upper  lobe;  on  the  side  at  the  right,  we  hnvo  the  middle  tube  abovi> 
Mid  the  lower  lobe  bdow;  on  the  side  at  the  left,  we  have  tfae  lower 
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lobe :  Wliind  w^  )iav«  only  the  »picc»,  fanaed  hy  the  upper  UAtea ;  *U 
the  rest  ia  lower  lobe. 


1XSPECII0.V  OP  TDE  TUOKAX. 


The  ejtaminalion  of  thf  thoraeif  organa  muat  alwat/a  beifin  with  Ihe 
ifupftrtian  of  the  thorax.  XothiDg  is  more  bulty  than  to  bik«  u|> 
suujc  oltiiT  luethot]  of  examination  first.  Inspeciion  of  tho  thorax  i* 
importtiiit  bi-CAUse  a  very  large  number  of  the  iliscases  of  the  luogs 
wtil  pleura  miinifi:.4t  tbeuiaelvea  in  the  form  of  the  obesl  cavity  and  a 
change  of  tlic  respiration.  Certain  discsHes  of  the  internal  organ.4 
hive  It  cauHul  relation  to  cltangvs  in  the  form  of  the  thora-x.  In  other 
cast*,  n*  it  apprans  a  given  fonn  of  thorax  accompanies  a  "disjiotii- 
lion"  of  lh4>  lungn  to  eertitin  diHea-sex  (i-mphyneuta,  phthiHm).  U 
u  very  probable,  although  it  in  diflicuh  giotiiiively  to  ostablixli,  that 
•omelimv*  t]ie  thorax  by  its  fonn  either  cau.se.t  or  fnvora  the  ilewlop- 
ment  of  tlie  given  di!«ea.->e.  >I<ireovcr,  we  know  that  there  iro  doform- 
itiw  of  the  chest  wbioh  in  other  way*  injure  or  tender  useless  the 
ihoraeic  organs ;  there  are  micIi,  aiw,  as  have  no  inllucncv  ttpon  the 
longs  or  heart. 

Method  of  procedure.  Diirin;;  inspection  (u«  in  all  examinalioiis 
of  ihe  thorax)  Hllcntion  tniist  l>e  given  to  having  the  patient  Hiraight, 
but  without  undue  muscular  tension.  The  light  should  full  symme- 
tricallr  Dpon  the  front  or  b»c)i,  whichoror  it  under  examination;  the 
eyes  of  the  examiner  should,  if  possible,  be  directly  before  the  middle 
liDC  of  tile  body.  The  general  atmcture  of  the  thorax  (and  neck) 
nlioald  fintt  be  considorol,  next  pos«iMe  pecnli»ril!e<.  then  the  moiiofts 
of  rcspiratioit,  first  during  <|uiot.  tiicn  deeper,  rcESpiraiioD. 

1.  Normal  Form  of  Thorax  and  Normal  Jtetpiration. 

In  a  well'consiructeal  thorax  we  expect,  drat,  perfect  symmetry 
(this  is  departed  from  aluioat  always  Dormally.  in  that  there  is  a  very 
slight  curvature  of  the  dorsal  veriehrie  toward  the  right).  Moreover, 
(be  clavicular  deprcasions  may  only  be  indicated :  the  angulus  Ludo> 
vki  falso  called  the  an^fle  of  Louis]  (the  anj^le  formed  by  the  junction 
of  the  roanubrinm  and  corpus  sterni)  may  juxt  be  recogniublt- :  tlie 
true  riba  shoidd  n  leave  the  sternum  that  from  the  top  downward  there 
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is  iiicroftftiiig  obliquitjr,  making  the  angle  fomeil  b  v  the  two  opposite  < 
bondings  of  tho  ribs,  "  die  epigastric  angle,"  alnioatu  right  ntij^lc;  tbtt' 
llionix  .tlinul'l  bi^  well  iJervlopeil ;  the  svapuliv  stiould,  in  tlio  upright 
ponirion,  tic  Uitt  Ujioii  it :  thi-  inti-rcoitUil  Hpftoeti  should  be  vi8tbl«  only  nt 
the  lower  ribs;  flnulW,  the  dimontiions  ortlie  cbcst  nnd  ibu  xizeoftliej 
bud;  tiliDuld  hnv«  n  c-erlain  relntJon  to  each  other.  Very  HcUloin  At 
the  nvnnnl  thorax  correspond  to  this  ideal,  utd  th«rc  are  initny  do-] 
partures  rrom  it  in  persons  who  ore  perfectly  sound.  Sucb  "  pliymo- . 
logicttl"  departures  may  be  mentioned:  &  slight  osyininvtry  in  a 
gndutlly-aoiiiire'l  spiniil  cnrvnliirc  or  a  deformity  of  the  ribs  eclf- 
established  :  further,  a  peculiar  form  of  thomx,  wlicre  the  upper  part 
is  somewhat  ehallow,  but  the  lower  of  inereafiing  depth,  so  that  the 
lower  a|>enure  of  the  thomx  is  very  large;  also  more  marked  angle  of 
LouLi  (Braune) ;  again,  in  a  shorter  thorax,  a  more  ucute  epigastric 
angle  may  sometimes  lie  observed  in  heallby  persons  (hence,  also, 
without  signs  of  emphysema,  see  below)  The  sit  pro-clavicular  de- 
pre«.tion!t  are  often  both  deepeneJ,  witb  the  apices  of  ihe  lung  entirely 
normal  (unequal  deepening  of  tbem  is,  however,  very  suspicious  of 
tuberculuBis.  see  below) ;  single  ribs,  more  frer^uently  the  second,  third, 
also  ihe  fourth,  someilraes  on  account  o\'  greater  curvature,  project 
more  in  front ;  on  the  other  hand,  the  lower  ribs  will  often  he  found 
prcfised  intu  l)ie  side  and  from  there  flattened  forward,  and  other 
variutioiiK.  The  boundary  between  the  unBymmetrical  and  the  path* 
ologieal  form  of  cheat  is  njucli  confused ;  it  can  only  be  recognized  in 
the  individual  case  by  attention  to  the  location  and  function  of  the 
thoracic  organs. 

Normal  breathing  takes  place  in  this  wise:  inspiration  only  is 
active,  that  is,  is  accomplished  by  muscular  action ;  expiration,  on 
the  contrary,  is  proiluced  wholly  by  the  elasticity  of  the  lungs,  the 
weight  of  the  che^i  wall,  and  the  pressure  of  the  abdominal  organs 
upon  the  diaphragm.  The  number  of  respirations  to  the  minute  in 
the  newborn  is  about  44  ;  at  live  years,  about  2^;  from  the  twentieth 
year,  about  HI  to  20,  It  is  very  estsily  influenceti  by  a  number  of  con- 
ditions: in  sitting  and  standing  it  is  somewhat  higher  than  in  lying; 
it  is  increased  by  bodily  activity  and  psyehicnl  impressions.  There- 
fbre,  it  c:in  only  be  determined  during  perfect  ({uiet.  Trilh  the  atten- 
tion withdrawn  from  the  examiner,  or  during  sleep.     For  counting 
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it,  it  U  f^ticrnlly  mottt  adrantagoouH  lo  Inj  lli«  himJ  Iighfly  upoa  tbe 
chest  (or  upon  the  epigastrium). 

The  breathing  is  gencrnlly  regalar,  an<l  the  aJDglc  hrcnths  of  equal 
tftrengtli :  but  under  the  influence  of  ihc  slightest  psychical  disturbance 
it  easily  becomes  irregular  and  unequal.  Manj  persons  of  sound 
health,  bs  anorers  in  sirap,  otUn  breathe  irregularly  ar  uuequallv 
deeply.  Breathing  is  either  exactly  .ir  very  nearly  sytn metrical,  though 
tlie  left  aide  fre<(uently  iui-lines  lo  breatlie  a  trifle  stronger. 

The  intpirntorff  enhirgement  of  tht  thorax  ia  occasioned  by  the 
elevation  of  the  ril>s  and  the  sternuiii,  and  the  simultaneous  drawing 
of  the  former  upward  and  outward  (intercf>3lales  exiorni  and  interni 
muscles — " raatal breathing");  moreover,  by  the  Gontmclion  of  tlie 
diaphragm,  and,  hence,  flattening  of  its  dome.  The  latter  movement, 
at  tbe  same  time,  draws  down  the  intestines,  and  so  with  every  inspira- 
tion ifae  whole  anterior  wall  of  the  abdomen  projects,  but  especially 
the  e|>i)^trium  (diaphragmatic,  or  abdoaiinal,  breathing).  Tho  com- 
bination of  costal  and  diaphragmatic  breathing  varies  in  th«  tn-» 
tKXX»  in  that  in  the  male  the  ladcr.  and  in  the  female  the  fiimicr, 
prcponderntes.  But  in  aged  female^,  with  firm  thoracic  walls,  dia- 
phragmatic breathing  iui-rea^es;  while,  nn  the  other  hand,  male  KS 
well  *a  female  children  incline  to  the  costal  type  of  breathing.  From 
tlii«  it  »cem)  tliat  the  degree  of  flexibility  of  the  thorax  influence*  the 
kind  of  breathing. 

In  tliv  oMbil  breathing  of  women,  cv4>n  in  quiet  respiration,  the 
MalcDi  muscles  (eleratora  of  the  firat  and  necund  rihi>)  lake  a  part: 
while  in  men  those  muaolcs  belong  to  the  auxiliary  muaclea  of  nspira- 
tion  l«ee  below). 


2.  Pathoiogieal  Fcvmt  of  Thorax. 

(a)  Th^  inflated  or  emphytematou*  thorax.  Tlils>  refers  to  a 
chronic  aymoielrical  extension  in  all  directions,  conforming  somewhat 
to  the  form  of  the  ohest  during  inspiration  (tbe  inspiratory  poiution). 
The  an icro- posterior  (tlie  sterno-verti'bral )  diameter  xn  incroaAe<l.  lu 
many  eascB  it  appeant  ax  if  the  thorax  became  enlarged,  especially  at 
about  tlie  height  of  the  middli-  of  the  Hteruttm,  makl ti};  a  barrel -slmptid 
chest ;  however,  thin  may  be  entirely  wanting.  The  rib:*  are  gtrncnilly 
strong,  and  are  at  right  angles  to  the  slemuin,  hence  the  epigastric 
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angle  is  larger  tlian  Donnal :   the  tliorax  ia  geti«nilly  short.     Pre* 
quentl}'  tlie  nngle  of  Louis  ia  very  prominent. 

TIte  su)>ra-<:liivicul«r  depresitiona  tdmj  \iuy  very  inuvli ;  »oinelimM 
they  nrc  (lee{>ene(l.  a;^n,  sliallow  or  even  [trojecUng  like  pillows  (the 
latter  comlilion  obtaining  in  erophy-iema  of  the  upper  |inrt  of  lh« 
lungs).  The  lower  intercostal  spaces  are  !lometilnt^fl  ilrairn  In  duriDg 
inj)|ii  ration, 

In  the  emphjseniatuu:*  tlionix  the  hrcnthing  is  so  chan;;«l  that 
the  expimtion  is  both  slower  and  iniporTect  in  mnM-quence  or  the 
tlimiuislMHl  elasticity,  of  the  lungs:  it  is  prolotigiKl,  and,  in  murkcd 
emphysema,  it  is  us-tisKtl  by  muscular  action,  especially  hy  the 
trinsvcTHUS  abdominis  and  tlic  ipiailmtu*  Itiniborum.  Wn  can  then 
(dainly  iwe  the  abiluminiil  wall  oncr^i^UL'itlly  tluitunnl,  and  we  are 
directly  iinprv»«cd  with  the  idea  tlial  ibc  thorax  ie  forcibly  cxjiuiidcil. 
But  ibc  inspiration  is  also  altered  in  consettuencc  of  the  rigidity  of 
the  cheat-vall ;  ordinary  costal  brcathinj^  is  wanting;  it  ia  very  im- 
perfect :  and  in  its  place  we  notice  that  iho  front  of  ihc  cheat,  as  a 
whole,  has  been  drawn  up  by  the  powerful  action  of  the  sterno-clci>lo-' 
tnastoidei  muscles.  Consecjucntly,  in  cnipliysenia  wo  have  the  breathing 
rendered  difficult :  in  severe  esses  it  may  become  so  to  a  high  degrcftj 
(sei'  Dy^pna-a). 

The  typical  emphysematous  thorax  puints  almost  with  certainty  to 
emphysema,  mid  hence  its  name;  however,  wv  must  guard  agnin^ 
tlie  mistake  of  calling  every  short  clit^t  an  ciiiphysetnalous  one.  On 
the  contrary,  also,  w«  not  infn»|uenlly  lind  a  general  emphysema  of 
the  lungs  in  a  chest  that  has  no  trace  of  the  "  emphysematous  "  form 
Active  expiration,  expiratory  dyspmva,  is  much  more  characteristic 
than  the  form  of  t]ie  thorax :  beaidn  einphysomH,  it  exisM  in  no  other 
condition  except  certain  diseases  of  the  birynx  (see  O^'spinea). 

(6)  The pnralytie  or  phthuicat  thorns.  Tlii*  is  tlic  direct  opposite 
of  tlie  preceding:  it  is  flat,  especially  in  the  upper  part;  is  olUn 
also  narrow;  the  iniercosud  i«|j»cfct  arc  wiile:  the  ribs  are  generally 
delicate,  are  sharply  iodincd  downward  from  the  sternum,  and, 
h«nce.  must  be  bont  nt  u  xharp  angle  again  in  ordfr  to  come  bnek 
to  tlie  venobrK.  This  sloping  fivjm  the  slemuui  makes  the  epigastric 
angle  very  sharp ;  tlie  vhesl,  as  a  whole,  chiefly  in  coniiaiueiicc  of  the 
cour»c  of  the  ribs,  is  long.     The  angle  of  Louis  is  often  very  marked. 
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Tlic  (leprcflnionn  are  grncrnll^-  ileej).  The  shoulder- blai]«  freqaeatl; 
utarifl  out  tike  winj^. 

(juiet  brc«ihiiix  msy  be  nlmust  iioruinl ;  bjr  cxvrtion  it  u  generally 
immediitdy  very  miii:h  iiii;n-n.tc<]  in  rrr<|uencr;  it  U  Hballow;  even 
in  women  th«  coxtal  tvpt-  in  often  wanting,  e«j>vciitllv  nl  the  upper 
purl  of  the  ebest 

Tbi*  fonn  of  client  corr«v*tion'i»  witli  timt  of  lolierciilojtis.  A  well- 
innrkci]  (lanilvtic  ibomx,  except  nbcre  phchi.'^iM  uf  the  lungs  hmtt  enrlj 
(l«relo))e<l,  i«  very  infreijiionlly  Keen ;  but  ^et  tliis  diiK'«.««  ooeunt  verjr 
often  wberr  tbe  phtliisicsl  tliomx  i.-<  wholly  atwcnl — imlecil  with  kD 
cmpbysciDBtous  thomx.  In  n  pnmlytic  tliomx,  witli  plitbisia  alrcitdy 
developed,  by  mcnna  of  the  ]xUtr  tlie  form  of  lb«  titomx  and  lli« 
bmlbing  will  become  eMCnltully  and  vnriouHly  chiingt'd.  Sec  iiboro 
nnder  {a)  and  below  under  [4) 

Bui  one  miist  be  very  ciiniriil  Dot  to  conelude  tbat  a  tbomx  narrow 
from  (HYtnt  emaciation,  and  especiully  one  that  appears  Hal,  is  ■ 
paralylie  one.  For  example,  a  bejjinner  is  apt  to  find  that  a  patient 
wnvalcscent  ftnin  typhoid  fever  hiut  a  paralytic  cliest.  Strictly 
speaking,  also,  every  plun  or  finttcnod  thomx  is  not  to  bo  ealled  a 
pamlytie  one.  Moreover,  emaciation  and  Battening  of  the  upper  pnrta 
of  the  chest,  in  en»eti  of  dovelopod  phtbiiUH.  frequently  render  ibe 
thorax  paralytic,  which  it  originally  was  not. 

(•-)  One  ei'ial  rxteimion  of  the  thorax^  a  i-ehitively  iDlreqiKDt 
ulfection,  occurs  in  di&ease.  or  functional  loss,  of  (he  opposite  Iting. 
Tli«  dilated  aide  is  then  ibe  seat  of  the  so-called  "  vicarious  em- 
physema  "  of  the  lung.  This  is  di»tini;uiDhe<l  from  true  emphysema 
by  ibe  absence  of  expiratory  dyHpucca. 

The  dilated  eide  is  much  tnore  fretiuenily  the  diseased  one.  Tbe 
widening  of  the  chest-cavity  is  more  plainly  seen  from  the  fi-ont  than 
from  behind.  Very  fi-e>iueiitly  the  mamma  and  the  soapula  are 
(iirther  removed  from  tlie  median  line  than  apon  the  normal  side. 
The  intercooial  spaces  are  level  or  are  projecting;  in  contrast  wiili 
this,  the  diseatted  side  drags  after  the  other — ihat  is,  in  inHpinition  it 
risea  later  and  less  than  tlie  sonnd  side,  and  it  mny  even  not  rine  at 
all.  Hence,  tbe  spinal  column  is  sometimes  bent  lowanl  the  diseased 
side. 

Marked  expansion  is  met  with  in  pneumothorax  and  in  extensive 
pleorilie  exutlation  ;  while  the  development  of  tlie  Utt^-r  usually  first 
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lOMiirtfts  iiNt-lf  l>y  oxpaDsion  and  lagging  behind  at  ihe  posterior  and 
lower  jiarl  of  die  cliest.  A  vcrr  slight  expansion  of  one  lialF  of  the 
ohwt  is,  moreover,  oometimes  seen  in  croupous  pneumonia  of  tlie 
whole  of  the  ofrovtcd  lung. 

Circuinitcriled  forward  expansion  of  the  cheat  occurs  especially 
with  tumors  of  tlie  pleura,  and  is  sometiioea  humped,  and,  again, 
unirorm;  empyema  which  incliner)  to  breaking  through,  pushes  the 
olTecIiKl  region  prominently  fDrwnrtl,  nml,  at  the  SHme  time,  the  skin 
is  generally  uidetnaloun.  Rncnpitulittcd  pleuritic  exudations  or  circum- 
scribed pneumothornx  seldom  miam  expannion,  yet  tho  first  causes  a 
smoothing  out  of  the  neighboring  intercostnl  spaces,  bi-vides  lagging 
behind.  Local  prnjeetions,  moreover,  occur  not  infriKjuently  front 
inflaitiinatory  aRectioiin  of  the  ribs  or  the  subcutanooiit  ccDiilur  tissue. 

Local  ezpanntm$  of  the  thorax  arc  st-cn  in  crimes  of  enhirgenient  of 
Other  organs.  The  cardiac  region  may  be  bulged  out  in  enlargement 
of  the  heart  or  dislentian  of  tli?  pericardium  (sec  under  Examination 
of  the  Heart] ;  a  marked  enlargement  of  the  liver  may  press  out  the 
lower  ribs  on  the  right  side,  and  enlargement  of  the  spleen  on  the 
left:  and  sometimes,  espeeiully  in  chilJren,  a  very  miirlied  expansion 
of  the  whole  lower  part  of  tho  thomx,  an  enlargement  of  the  lower 
aperture  of  tho  cheat,  is  observed  in  casc«  of  consi<l«rublc  expansion 
of  the  whole,  or  tlie  upper  pari,  of  the  abdomen  (meleoriBmus,  ascites, 
peritonitis,  lumors).  Then  the  upper  part  of  the  chest  seems  (|uitc 
small  in  comparison  with  the  lower  part;  the  whole  trunk  is,  hence, 
shaped  like  a  bee.  From  the  drawing  up  of  the  diapiiragm  there 
results  interference  with  diaphragmatic  breathing,  and  generally  there 
is  severe  dyepnit-a. 

It  is  very  imporlant  to  remember  that  the  expuusiou  of  the  cheat, 
eqiecially  that  eauaed  by  pleuritic  exudation,  varies  with  the  flexibility 
of  the  thoracic  wall.  If  the  wall  is  aott.  as  is  the  ca:^e  with  chiMii-n, 
the  espanaion  is  very  pronounced ;  if  rigid,  sa  in  subjects  of  em- 
physema, somctimen  a  very  large  pleuritic  exudation  causes  n^ 
noticeable  expansion.  Theretore,  while  we  expect  in  general  that  an 
extensive  pleuritic  exudation  will  manifest  itself  by  an  enlargement  of 
the  affectetl  side  of  the  chest,  yet,  where  the  walls  are  rigid,  we  must 
not  conclude  from  the  absence  of  exjksnsion  that  there  is  no  exudation. 

(J)  Jhrawing^in  or  thrinkitiif  of  one  nidf.  This  is  mcd  more  or 
1«H  frequently  lu  a  syinuolrical  drswing-in  of  the  whole  aide,  so  that 
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the  nlTecU^  aide  is  altogether  smaller  tlian  the  other;  ibe  ribft  aro 
close  cogethcr,  und  in  the  lower  pnit  thc-j'  ninj  ci'm  overlap,  like 
^iogke  on  a  roof.  The  nhoulder  of  that  itido  haiigii  ilown ;  the  mamioa 
itnd  scapula  are  nearer  the  median  line.  Tho  tpinal  column  is  curved 
with  its  oonrcxity  toward  the  health jr  aido ;  hcDce,  tlie  whoI«  oarritigo 
is  aflectcd.  lliere  is  dtminishefl  brc-Athing,  or  qo  brMthing  at  all,  on 
tho  side  drawn  in :  on  tlte  heidiliy  .tide.  th«re  d«re]ops  a  vicarious 
cmpliysema.  Thia  condition  is  observed  in  recovery  from  oxtciisivo 
pleuritic  czudatiODS,  and  in  long-contjnac<)  coiiimction  of  the  lungs. 

In  pleurisy,  it  it  the  loss  of  eluticity  and  thickening  of  the  pleura, 
with  KilhesionH  of  picumi  surfaces,  in  shrinking  of  ihc  lungs,  nnd  tho 
development  of  connective  tissue  in  tlie  lun^,  which  not  niono  hinder 
tht  lungs  from  following  the  inspiratory  cxpaniuoa  of  the  thorax,  but 
from  the  tendency  to  contract,  as  in  scttni  of  the  dcin,  draws  in  the 
chest-wall.  This  inward  traction,  however,  docs  not  concern  the 
thorax  alone:  the  incdiiislinuu,  hntrt,  nnd  diuphntgiD  are  pulled 
toward  tlie  sunken  side.  Hence,  there  is  tlisplnceinent  of  the  hcort 
toward  tlic  discafe<l  sidv,  nnd  the  diaphragm  is  high  in  tho  chest. 

More  fR-quently  there  is  an  uneipiiil  degree  or  a  partial  shrinking 
on  the  afTeclcd  side;  with  it  aUo  is  always  connected  a  moro  or  less 
tnM'kcd  lagging.  It  is  mu9t  frcijiiently  observed  above  in  front,  here 
sometimes  noticcnble  at  the  first  commencement  iis  a  deepening  of  the 
flupra-claricuUr  dtpression  (an  imporiunl  symptom  of  contraction  of 
the  apex  of  the  lung  Irom  tuberculosis).  Again,  a  partial  drawing-iii 
is  otieti  seen,  most  fniqucntly  low  down  ])usteriorly,  after  the  disap- 
peamnce  of  n  smnll  pleuritic  exudation.  But  there  may  be  ahriakilig 
of  any  part  of  tho  chest-wall,  as  aflcr  gangrene  and  abscesses  of  the 
lungs 

One  tnost  bo  careful  not  to  confound  a  deformity  of  chest  (rotn 
disease  of  ifae  ihoracic  organs  with  deformities  that  are  dependent  on 
a  primary  bending  of  the  spino  nnd  thorax.  Concerning  these,  see 
the  following  section. 

A  repaired  fnctare  of  tho  ribs  may  also  cause  deformity ;  a  fracture 
of  the  clavicle  which  has  beulod  with  an  angle  forward  may  deepen 
tlie  Bupni-  and  infra -clavicular  depre^ions.  and  so  deceive  one;  one- 
tided  defect  or  atrophy  of  the  pectoralis  major,  of  course,  flattens  tlist 
side.  All  of  these  eases  may  be  excluded  by  a  more  careful  examitui- 
tiou. 
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(«)  £rten»io»  or  rttraetion  cfthe  fttftt  f>g  primary  drforat^y  of  the 
wkeltton.  Kvpbosis,  or  bciiili&g  backward,  and  soolio^s,  the  bending 
sidewiste  of  (he  sjtine,  bat,  still  more,  the  combination  of  both,  Ji^Ao-i 
icoliotit,  occaiiion  sometimes  rleformitieti  of  the  clii'Nt  that  arc  ('nonnous. 
MoM  (VettueDtl;  one  »ide  is  Hiiinller  in  front,  ^hile  tlii'  other  side 
itppcnn  M  if  enlarged;  and  tlie  picture  of  one-aided  ontntction  of 
p1«tirft  or  lung  '»  more  cmnplele  from  the  ilmgging-nfter of  ihf  Mimllcr 
ude.  In  con«et|Ucncc  of  u  peculiar  twist  of  thv  >pitiv  imd  itn  dTt'ct 
upon  the  connM>  of  the  rih«,  thu  b«ick  i*  generally  very  crooked.  This 
is  »pok«n  of  more  partlcidarlv  in  work»  npon  siirgun,-.  Whftlicr 
we  have  to  dcul  with  a  priiiDirv  deformity  of  the  clievt  or  with  a 
contraction  of  the  lung  or  plcum  i:*  generally  inad«  clenr  by  the  ex- 
amination of  the  itpine;  in  rare  e»»t*,  howevvr,  this,  and  even  the 
minutest  oxaminatiou  of  the  thoracic  orgona,  doc«  not  give  n  put^iiivc 
diagnosis.  Moroorer,  tbo  tlioracic  orgnne  are  almost  alwayi*  much 
displaccil;  the  lun^p  are  in  pari  fnnotioiinlly  very  much  disturbed. 
ThMO  palieiit»  have  short  brealh  on  tlie  Icnst  exertion  ;  and  iu  case  of 
disenao  of  the  chest  organs,  especially  in  ncuto  infectious  diseascM.  are 
more  in  dniigcr  thou  others.  Tlie  distinction  of  the  different  kiiidM  of 
spinal  curraliiiv  iiixl  llicir  origin  belongs  to  surgery. 

RhofhiliB  is  frei{ueritly  the  vhimo  of  such  deformities,  but  it  may 
also  e«»*e  nil  nthvT  po«.Hiblit  l)endi»);s  of  the  chest.  Of  these  espe- 
oinlly  ehaniclerisiic  ore :  1.  The  rharhitw  ehrtt,  a  thickening  of  the 
point  of  trnnNtion  from  the  cariihige  to  the  hnny  t\\.>*.  The  several 
proniineneeit  arising  ftoiii  it  form  on  both  side's  of  the  sternum  a  line 
posMng  us  an  arch  outwunl  and  downward.  2.  The  i>iffttm-ehr»t. 
The  ehe«t  Mems  to  be  comprcsac^l  sidewise  nml  pre^M-d  forvrarcl.  The 
nlw  nin  sharply  backwanl  from  the  front,  so  thut  the  sternum  sunds 
forwurd  like  the  ki-el  of  a  .ihiji,  the  Hternri-vertebrnl  measurement 
being  much  increai«ed.  S.  A  rin-uiar  druioiafj-ii*  in  the  neighbor- 
hood of  tlie  dxilal  attachment  of  the  diaphragm,  The  ribs,  as  ia  well 
known,  form  a  fixed  [loinl  for  the  diaphraj^iu ;  if,  o-i  in  rhaehitis.  tlio 
cheat  is  abnormally  yivhliiig.  it  is  drawn  inward  hy  the  eunlniction  of  J 
the  diaphragm,  and  thi#  especially  is  tlie  cncie  if  there  is  inereasodj 
action  of  (he  diajihragrn — tli&t  is,  if  from  any  cause  there  is  dilTicult;^ 
of  ttrcathirg. 

FuHHtt-hrratt  (Fig.  IS).     This  deformity  consists  tn  a  iioking-ia 
of  the  sternum,  especially  of  the  lower  portion  of  it;    it  may  be 
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yvej  con«i()orabl«  (as  mucli  ns  xi^von  cm.]-  Tli^  nflVctioii  '\»  gcnfrally 
congenital,  anO,  according  to  our  cxperionce,  in  vt-ry  mnrkvd  umim  ii 
may  prove  a  hindriincc  lo  reflpiration.  Shortnakfrn'-bnatt  «xlitbits 
a  9ort  of  ai:i|iijrc''I  riinncl-brenst,  ciiusc'l  bv  prewiiro  of  tools  ugniiist 
the  lower  part  of  ihe  Htcmum  anil  llie  xiplioiil  cartilage ;  tho  d«pre«- 
aian  never  )ievnni«  verv  great,  and  inrolves  only  lli«  cartilngo;  it 
has  no  pathological  nigni finance. 

Fii».l». 


According  r»  recvnt  experience.  tli<'  fiiiiiiel-breast  aamctim«n  is 
oliserviHl  in  wveral  branohca  of  a  family.  In  individual  casca  it 
occurs  as  a  si^^n  i>f  degeneration,  with  otlier  i*rr»rti  of  dcvelopuent,  or 
associated  witb  neuropiilliic  or  paycbopatbic  diseatte  or  hereditary 
taint. 


4.  Anomatie*  of  Rttpiration. 

In  the  prevwiing  Hftction  llie  anomalies  of  brentblng  wbich  accom- 
pany the  several  piUlio logical  f-tnii!*  of  thorax  have  been  briefiT 
referretl  to.      Bui  these  rnpiire  a  further  separate  desmplion.     In 
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giving  tliis  it  will  not  be  possible  to  avoid  a  partial  repetition  of  irh»l 
hits  itlready  Won  said. 

[a)  AnoMALUW  of  TUE  MAXSKIt  Ol-  lIKKATIIlXd.  ^le  IJfC  of 
brcatbing  which.  «b  has  been  inenrioned  above,  Id  the  normal  liumaii 
being  is  typic&IIy  different  in  the  two  sexes,  and  in  denominnt^d  coxtal 
and  costo-abdominal,  may  be  influenced  by  a  number  of  diiforent 
pathological  conditions. 

1.  The  activity  of  the  diuphragm,  from  some  cause  or  other,  may 
he  restricted  or  entirely  stopped ;  it  may  then  be  repluoetl  by  iiicrciu<cd 
thoracic  brcatbing;  this  causes  the  costal  type  peculiar  to  women  to 
be  still  more  prominent,  while  the  mate  type  is  reversed;  instead  of 
the  abdominal  predominating,  the  costal  becomes  jirHlominnnt  or 
entirely  prevaiU — that  is,  may  take  on  ibe  female  type 

Such  a  restriction  or  prevention  of  the  action  of  the  diaplirikgm  is 
occasioned  by  pain,  or  mechanical  restraint,  or  by  wealcne^  or  paralysis 
of  tho  diaphragm.  Such  is  the  action  of  alt  inflnromatiotiH  of  the 
abdominal  or  jileural  caviiies  in  case  tliey  involve  the  corresponding 
serous  cororing  of  llie  diaptiragtn,  markedly  impairing  diaphragmatic 
brcMtlitng;  ihcy  oflen  act  so  because  they  are  painful;  but  also  i>oiiiis. 
timcs,  especially  in  inflammation  of  the  ilIuphrogRtatic  peritonnmi, 
actual  {taralyais  of  the  diaphrogcn  (|uickly  develops,  which  is  n-cog- 
nisiil  by  ibo  entire  disajipearancc  of  abduminal  breathing  (see  above, 
p.  83).  This  tak<ri>  plaot'  quite  commonly  in  diffiisu  peritonitis;  it  is, 
however,  also  sometimes  the  only  symptom  of  a  begioniog  local  "cub- 
phrenic"  jK-ritonitia.  Markol  dialencion  '>f  the  abdomen  by  tumors, 
flnid,  and  accumulations  of  gas  in  tlic  interlines,  hinder  diaphragmatic 
breathing  in  ■  high  decree.  Finidly.  thertt  occurs  panvlyais  of  the 
(lia]>bnigm  in  organic  diseases  of  the  nervous  system  (bull>ar  paralysis; 
neuritis  of  the  phrenic  nerve  in  the  vtinous  forms  of  multiple  neuritis), 
DS  well  ns  n  manifcstjilion  of  functional  hcumsis  (hysl<-ria). 

Tlie  action  of  the  diaphragm  is  recognined,  as  bos  frequently  been 
mentioned,  by  the  protrusion  of  the  epigastrium  during  inspiraiiun. 
Of  amnc,  this  docs  not  mice  place  when  tliere  is  no  contraction.  In 
complete  paralysis  the  diaphragm  i»  sometimes  even  completely  sucked 
into  till'  thorax ;  in  hysteria,  during  inspiration,  the  cpigaslrium 
sometimtw  i^inks  in  extmordiminly  <l4-ep.  Oni^sidcil  failure  of  action 
of  th«  diaphragm  may  also  occasionally  be  made  out.    (Sec  l^alpation.) 

2.  But  sometimes,  also,  hindered  thoracic  briutthing  may  be  replaced 
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t^  incr«at«(l  diaplinigmuttc  breathing:  hence,  in  such  a  case,  if  llie 
patient  is  a  female,  die  tjpe  o{  breatliing  is  oliuiigeil — that  U,  uli- 
dominal  bre«thing  predominalea  instenil  of  coauil. 

Therefore,  in  very  rigid  tlionix  (emphjscnui),  aometitacs  uIm  in 
women,  dinpbragmatio  branthing  prixlomiDaUM.  Hen  belong  poraljsis 
of  the  idumIm  of  in»piraiiou  (bulbar  {wmlviug).  and  myositis  OMiGouts 
(rare),  since  it  causes  m  rigid  conditiun  of  tht-  tliornx,  A  pocaliar 
diseuft  of  llio  ak'm.  Rchlcrodorma,  mity.  if  located  upon  the  thorax, 
also  pntirely  Bbolinh  thoncic  brealhiiig. 

It  lias  be«n  shown  above,  under  emphysomatoua  thorax,  how,  in 
lieu  of  the  peculiar  cuslal  brcuthing.  thin  may  in  part  be  roplnccd  by 
the  movement  nf  tho  thorax  as  a  whole  by  tlio  (auxiliary)  muscles^ 
the  stemo-cloido-mnsloidt'i. 

8.  Asyminetry  of  breathing,  which  is  occasioned  ns  follows:  the 
wlx^e  sidv,  or  the  upper  or  lower  part  of  one  side,  cither  (very  rarely 
plainly)  <-\|>and»  somcnbat  later  than  the  opposite  side,  or  (most  fre- 
quently) expandx  ]i-si  stroii;;ly  or  not  at  all — which  condition  has 
already  been  mentioned  several  times. 

Such  a  lagging  may  bo  caused  by  a  unilateral  painful  affection  of 
any  kind;  moreover,  by  all  diseases  of  the  thoracic  organs  which 
inierferc  with  rcspiratioD  upon  one  side.  This  "  lagging  boliind  "  is 
a  valuable  symptotn,  especially  in  phthUu  (lagging  in  the  infia- 
claricular  depression),  also  in  the  beffinning  of  p»-rum"nia  nnd 
pUvrisy,  when  otlier  aymptoms  are  wanting.  ^See  Palpatiou  of  the 
Thorax.) 

(/•)  AnOMAMB?  of  DRBATlltS'd  A!!  nBOARDil  FRBQITEKrT  AND 
RnrruM.  Diminished  fre(|uency  of  breathing  may  take  place  in  all 
severe  diseasea  of  the  brain  and  ita  meningeA,  hence  in  large  hemor- 
rbflges,  tumors,  ele.,and  in  all  forms  of  meningitis;  thereby  exists 
always  more  or  less  dulness  of  intellect;  the  slowne^a  of  breathing 
may  sometimes  pass  inlo  the  Cheyne-Slokes  respiration  (see  below). 
Further,  in  acute  infectious  diseases,  with  marked  mental  dulness, 
the  respiration  may  be  slower ;  finally,  it  is  generally  so  in  the  ileath 
agony. 

A  very  important  form  of  diminished  frequency  of  respiration  is 
observed  with  sienonij  of  the  upper  air-passage ;  this  belongs  in  the 
Motion  on  Dyapncea.     Increa.sed  fi-e<jueticy  of  respiration  as  a  palho- 
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logical  mnoifeslstion  belongs,  witbaut  excoptioD.  to  a  large  group, 
which  will  also  be  diBcusged  in  tUe  next  section. 

It  bas  Hlrcady  bitun  meiilioiiiHl  that  we  meet  with  lemporarv  irregu* 
hiritv  of  breathing  in  healthy  perwns.  It  it*  of  ])aihologicaI,  and 
geiierally  of  grave,  iin[H>rt  in  all  ana  of  marked  mental  duliicsd  {its 
in  apopleetic,  unemic,  and  the  coma  of  seven  typhus),  and  very 
CApccinlly  in  the  dcnth-ngony. 

Th<'  !">-CftlW  C hern IV Stokes  breathing  is  a  very  peculiar  form  of 
breuthin".  which  is  periodically  repeated.  Ii !«  unequal  and  arhylh- 
mic:  in  typical  ciuca  one  or  two  (]uitQ  aiiporficial  breailia  iire  followed 
by  four  or  Gvc  thul  are  »accw»ively  deeper  nml  more  noi:«y,  wiili  iitrong 
action  and  iinorling  or  snoring,  »ometimeA  also  » tort  of  deep  sighing ; 
then  the  rctpi rations  arc  again  regular,  become  also  unnietiuicst  ii'>me- 
what  Hlowcr;  the  fourth  or  fifth  from  the  acme  is  even  hardly  notiee- 
nbte;  then  follows  n  pause  of  vnrinble  length  wiUiout  nny  bmih 
(*'  npnoca  ') :  this  may  ln;>t  iv<  much  km  a  minute ;  then  the  course  as 
■bovc  described  is  repoatvd.  Frctiueutiy,  alnn,  there  is  a  regularly 
recurring  apnica  alternating  with  unllnury  deep  breaths. 

Very  reiiiaikahle  cnsiM<,  of  which  I  have  seen  a  few,  but  of  which 
others  have  observed  mnny,  are  thim*  in  which  patients,  ordinarily 
aneonscious,  become  conscious  n-gulnily  wiih  each  return  of  the  deep 
brcntliing ;  tfa«y  open  the  eyes,  mise  tbc  head  a  little,  and  may  pos- 
sibly even  ask  (piesllone;  hut,  with  the  n^turn  of  the  apncca.  the 
patient  again  sinks  into  unconsciousness.  In  indivldiiitl  citses  this 
form  of  bi-eatbing  occurs  with  patients  who  are  almost  entirely 
conscious. 

The  Cboync-Stokea  rmpiralion  is  observed  in  all  forms  of  meningitis 
am)  in  hemorrhages,  tnmorA,  etc.,  of  the  brain;  likewise,  in  heart- 
failure  in  conwipiencc  of  beart-discase  of  whatever  sort,  bat  especially 
from  fatly  heart  (Stokes),  in  ummia  (uncmic  coma);  finally,  in 
poisoning  by  opium  or  morpliinc.  Besides,  it  may  occur  acmsionally 
in  any  deep  coma. 

It  IS  very  diflicalt  to  explain  the  signifimncc  of  tliis  phenomenon, 
in  tbst  it  is  not  always  a  fatal  one.  We  liavc  seen  it  frequently  with 
&vombte  result  in  unemia.  and  also  in  one  cose  of  upoplexia  cerebri, 
and  »nce  in  a  case  of  acute  diffoM  peritonitis  of  the  vermiform  ap- 
pendix.    In  heart  dtacases  it  seems  at  any  rate  to  indicate  approaching 
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Strictly  apeaking,  this  form  of  dvxpn>un  often  occurs  in  iliscasM  of 
ttie  brain  (ulso  Bee  above.  pag«  i^t).  At  l)iv  iiaiic  of  ri'Hpimtion  in 
Cbeyno-Stoke!)  breiktiiing  we  must  spctik.  too,  of  thore  being  ily«piKi?s. 

IxcRB&SKD  Fkkquescv  OP  ResptRATioN  OccruB: 

(d)  In  fever.  Here  it  i^  often  simply  iiicrcAited  fr«qiicncy,  ihe 
brcnibs  being  deeper,  but  sometimes,  also,  vie  notion  that  tlioy  b(rcaine 
Romewbal  Ubored  (wiiboui  iu  being  b  question  of  complicntion  of  the 
thoracic  organa).  Tbe  iimount  of  (juickoniiig  of  tlio  respiration  varies 
very  much,  according  to  the  nature  of  tlie  disciue  «nd  with  the  indi- 
vidual. Nervous  persons  often  breathe  remarkably  nipidly  in  fever; 
with  children,  respirstionB  as  high  an  sixty  or  more  to  iho  minute 
have  often  been  observed.  Nevertheless,  in  fever  m'ery  cnse  of  marked 
increase  in  frequency  of  breathing  must  lead  to  an  rapccially  careful 
ffxamination  of  the  thoracic  organs.  The  cause  of  fever- dyspntPa  is, 
moreover,  not  alone  tlio  increased  formation  of  CU,,  but  is  also  the 
rwuli  of  the  irritation  of  the  respiratory  centre  by  the  warmer  blood. 

Fevcr-dyspn<Ba  may  be  increased  by  association  with  that  cati.<>«d 
by  diseases  of  the  respiratory  apparatus. 

(ft)  In  all  conilitiojif  that  are  eonufclcd  with  pain  in  breathing. 
Ilere  belong  all  diseases  of  the  pleura  or  the  lungs  in  connection  with 
the  pleura  (especially  croupous  pneumonia),  intiammatory  affections 
of  the  diaphragm  (trichinosis),  of  the  peritoneum  (especially  th« 
diaphragmatic  peritoneum),  fracture  of  ribs,  and  severe  rheumatism 
of  the  musdeii  of  the  thorax. 

Rightly  to  explain  this  foriD  of  dyspntea  is  often  of  the  greatest 
therapeutic  value :  it  may  sometimes  (not  always)  be  relieved  by  a 
narcotic. 

(c)  In  diaeuKM  of  the  bronchial  tubes,  which  narrow  or  close  the 
tubes  by  the  secretion  or  exudation.  Here  belong  all  forms  of  bron- 
ehitia,  and  also  bronchial  asthma.  In  the  latter  disease  there  is  much 
less  swelling  and  exudation  than  from  bronchial  spasm  of  neurotic 
origin,  which  chiefly  causes  the  dyHpn<i>a.  No  doubt  spasm  of  the 
dntpbngm  \»  associated  with  this  sometimes,  which  causes  a  prolonged 
inspiratory  expansion  of  the  lungs,  and,  of  course,  this  increases  the 
dyspii'fii. 

Where  tlier«  is  bronohial  asthma  and  croupous  bronchitis  in  addi- 
tion to  laryngeal  croup,  there  is  gcnirnitly  very  severe  dyapti'i-u  with 
quicker  and  very  forced  respiration.     Simple  catarrh  of  the  bronchial 
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tubes  generally  leads  to  qaickcning  ofthe  respiration  without  tlio  brentlu 
being  deeper;  for  a  complcto  closure  of  the  broncfaiiil  tul>M  cum  oflTs 
large  section  of  lung,  «nil  bo  breathing  is  entirelj  lost  in  this  section, 
aa  in  capillarjr  bronchitis,  especially  in  chiMrcn.  The  consiilcmtion 
of  this  condition  properly  belongs  to  the  next  section,  in  that  it  resulu 
in  the  lung-tissue  itself  becoming  diseased. 

\il)  In  all  conditions  in  which  the  breathing  snrfiice  of  the  lungs  is 
diminished  or  the  volumetric  variation  of  the  tongs,  which  ia  neceaeary 
for  respiration,  ia  disturbed.     Tbeee  are: 

All  diwatet  of  the  luitifn :  the  different  forms  of  pnenmoniu,  rcderaa 
of  liitt  lungs,  infitrGtioti,  tuherculo»is,  emphysema  (tliLt  not  only  on 
nocount  of  tlic  dimintithrd  Iircnthitig  surface,  hiit  al.«o  the  \ns«  of 
ebutticity,  and  hence  diminished  contraction  of  tlie  lungs  dtiriog 
expiration);  the  different  furmit  of  plvuriiy  with  tzwlation,  pmumo- 
thorax;  tumcrt ta  tbe  chftt-cavilg  vhieh  diminish  ilsupucity ;  afnlmn- 
mat  affeetiont  which  piuth  up  the  rliapliragm  ;  marked  kgphi>-*coUo»i$ 
with  till!  multing  deformity  of  the  chest  and  connotjuont  unfavorable 
condition  for  breathing ;  paraiiftu  of  the  miisck'S  of  rcNpiralion :  nn<l 
alito  Ionic  and  elonte  tpatm  of  the  muscles  of  tho  chest,  as  in  tetanus 
tad  epilepsy,  wliidi  may  oocaaion  tho  mo»l  severe  ilyspn'cn. 

As  is  evident,  tJicse  diseases  dilTor  widJy  from  one  another.  Tho«e 
tliat  diminish  the  chc«t-cavily,  if  they  arc  inconsiderable,  eometimos 
merely  restrict  tlie  inspiratory  expansion  of  the  chest,  and  so  affect 
the  lungs :  but,  if  they  are  marked,  then  they  directly  coiDprcoa  the 
lungs,  and  hence  dimioish  their  brcathing-sur&cc. 

It  has  been  already  stated  that  in  a  number  of  these  conditions  the 
need  of  oxygen  may  be  met  by  a  substitution  of  diuphmgmatic 
breathing  in  place  of  the  diminisheii  costal  breathing,  and  iwe  vertd. 
It  is.  of  coarse,  very  calamitous  when  there  is  s  combination  of  several 
causes  of  dyspntca,  as,  for  example,  when  a  subject  of  kypho-scoliosis 
has  an  abdominal  affection  which  presses  up  tlie  diaphragm,  or  has 
inflammation  of  the  lungs. 

Accommodation,  adaptation,  plays  an  important  purt  in  many 
chronic  di-^eases  which  occasion  dyspncea.  This  becomes  most 
Strikingly  e\-ident  if  we  compare  the  terrible  dyapnwa  of  beginning 
pnenmo-thorax  with  the  relatively  comfortable  condition  of  patients 
who  have  continually  at  their  disposal  for  breathing  only  one 
lung,  or  even  only  a  part  of  a  lung.     In  many  of  these  cases  it  ia 
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casj  to  uniieisuiiul  itiis  nccotntno'littioii ;  chronic  cnflC!*,  wp«cially 
phthisical  {miieuu,  who  herv  vutne  j>romi>it>iitly  iiiiu  vii;w,  are  generally 
aiiieiiiic.  mill  ihererore  rcfjuirc,  ut  It-jwt  wln-n  quicl,  tmly  s  vwj  BinsU 
inierchniigc  of  gM»vH  in  the  lutigA  ;  but  orcry  cfTurt  at  iniucuUr  exer- 
tion immediately  caiwc*  iiy*|in>e!t.  On  tlie  other  hiiii<l,  "luiig  iiy«- 
pnceit"  is  g^'iienilly  ctinsidcrHbly  iucreiweil  in  one  who  hus  nn  neute 
diiKuue,  hy  the  fever.  Likewise,  there  nre  ciwej!  irLen-  wv  cuiinot 
diqien«o  with  tiie  iiUta,  whieh  rurmerly  Ira*  not  clear,  of  an  "accom- 
motlntion." 

|)y>|>ii<Ka  further  occunt ; 

(<)  Ir  (liseiuoa  of  the  heart  which  emaee  atasis  of  blood  in  the  lung 
drculation.  These  are  mitrnl  inxuflicioncy  or  stenoois  of  Uie  left 
II ui'iciilo- ventricular  opening;  alito  heart-liiilarc,  which  may  occur  in 
itll  di»eu»ca  of  ttie  heart. 

It  is  evident  that  slowing  of  the  capillary  circulation  of  the  lungs 
diminishes  the  interclunge  of  gasM  io  the  whole  qunoiily  of  the 
blood;  but  geiicnilty  wu  huve,  bnlde  ihiti,  a  diminution  of  the  alveolar 
liiinm,  from  the  oipillnrira  being  fiwollen,  c«peciHlly  in  tlie  so-called 
brown  tiiduratiun  of  the  lungs. 

lucrtaaed  and  forced  rtapiration.  Forced  reepimtion  may  at  any 
time  be  associated  with  rapid  hreathing  by  increase  of  dyspntea.  The 
only  exceptions  to  this  are  those  eases  that  arise  from  pain  and 
paralysis,  both  from  reason*  that  are  easily  intelligible. 

SttfliaHU'i  of  forced  rceiiinitton.  This  ism  the  most  cliarae- 
t«riMic  way,  different  from  normiit  breathing,  namely,  that  white  the 
muKlea  of  ordinary  inspiration  and  the  mecliiinicnl  conditions  of  ex* 
piration  no  longer  suffice,  inspir.icion  and  expiration  are  assisted  by 
the  action  of  the  auxiliary  muscles  of  respimtion. 

The  auxiliary  uiusclej  of  in^ipiration  aie :  the  scaleni  muscles  in  the 
mule  (iu  the  female  they  act  even  io  quiet  breathing),  as  elevators  of 
the  two  first  ribs ;  the  sterito-mastoidei  draw  up  the  sternum  when  the 
head  is  fixed ;  the  pectoralis  major  and  minor,  the  k^vatores  cosianim, 
the  serratus  post,  super.,  all  of  which  act  aa  elevators  of  tiie  ribs,  the  finit 
named  when  tlie  upper  anas  are  fixed.  In  more  severe  dyspnoea  the 
trapezius,  the  levator  scapuhe,  tlie  rhomboideu$,  are  brought  into 
action  to  elevate  the  scapula;  in  severest  dyspniea  the  extensors  of 
the  neck  assist  also,  and  thin  we  notice  the  exj'nnsion  of  tlie  aUe 
nasi  (ace  under  Kuse);  when  the  woulb  is  open  the  aofl  paUte  is 
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["l^lM'^dnwn  up  iloring  inspinlion ;  anil,  BimIIv,  cvea  tboea  moft* 
dfruifc'IffitlA  the  mouth  and  d«preiB  tiie  Urjrnx  niajr  be  brongbt 
into  action. 

The  muMcIr^  liavc  very  varying  d«greM  of  imporlnnoe,  the  gnottst 
being  tlio  work  of  lifiinf;  u[>  tho  ribs,  the  stcrnara,  iiml  (he  shouldert. 
Tlio  oxpnnitiflft  of  tlio  ahc  nwi  as  a  eymptom  'i»  not  unimportant,  but 
roslljr  dors  ivA  nt  all  nwitt  in  breathing. 

In  erpinition  tlic-  rollowtn]{  niusclce  act  in  ii»n«ting  ntpiration :  Of 
first  importance  ure  the  broad  muacles  of  the  abdomen,  specially  the 
tnuiBversus,  which  compress  ihv  abdominal  contents,  thus  presiiin;;  up 
the  diaphragm  :  riirther,  llie  (|aadratU8  lumbomm  and  MmituM  pout, 
infer.,  which  draw  down  tlie  lower  rilw. 

It  is  easy  to  diiitingiiish  the  mmlerate  drawing-in  of  the  thonix  and 
epigastrium  which  occurs  in  normal  passive  expiration  from  the  active 
expirntion  of  d^'spnoia,  by  the  energy  of  the  act  in  conscr{ueocc  of 
moficnlar  contmction.  Moreover,  the  contmction  of  the  broad  mus- 
cles of  the  abdomen  is  plainly  to  be  seen. 

PhtieniB  with  forvtd  respiration  exhibit  still  other  nppenrancos 
which  partly  stand  in  direct  relation  to  the  increased  energy  of  the 
breathing. 

That  the  ibonix  may  be  entirely  cosy  and  that  the  auxiliary  mus- 
cles may  be  able  to  act  better,  patients  prefer  the  upright  posture  to 
tjing  down  (Orthopnteo,  p.  82)— indewl,  in  very  severe  tlyspnira,  iliey 
may  not  be  able  to  lie  down  at  all ;  the  arms  are  fixed  in  order  that 
the  apper  arms  and  shoulders  may  famish  a  fixed  point  for  the 
auxiliary  muscles:  and,  in  order  that  the  slemo-cteido-maatoidci  may 
act  most  clhcicnily  in  assisting  respiration,  the  neck  is  stretched  and 
the  hcc  somcvtiiat  elevated. 

Not  infrequently  the  breathing  is  audible;  in  forced  respiration,  it 
is  panting,  graaniug.  In  stenosis  of  the  larynx  or  trachea  we  hear 
the  beforo- mentioned  hissing — itridor  larynyeut  vet  tracheaUi.  The 
voice  is  weak,  ofien  suppressed ;  the  patient  speaka  witli  short,  uu- 
natnral  pauses :  broken  speech. 

Here  belongs  the  so-called  inspiratory  "drawing-in."  Even  in 
healthy  people  we  aometimee  notice  with  forced  respiration  tliat  the 
lower  intercostal  spaces  in  the  beginning  of  inspiration  sink  in  some- 
what (a  Btmple  flatt«ning-out  takes  place  from  the  contraction  of  the 
intorcostnl  muscles).     Dra«ing-in  that  is  more  marked  and  ia  pro- 
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longed  during  tlie  wliole  of  i aspiration,  under  all  circitni9Uiic«)t  is 
pnthological ;  with  very  jieldin^  tliorax  (children),  cr«i  the  ritis  nnd 
the  lower  part  of  the  Bternuui  may  iiliiirc  in  the  condition.  It  sliov 
that  tlie  lungs  do  not  follow  the  motion  of  the  thomx — ihiii,  thct%- 
fore,  the  air  is  prevented  from  entering  (bv  alveoli. 

Hence,  all  fonnn  of  ttenari*  i>f  Otf  largnx  (eappcinlly  fivijuent  with 
croup)  and  of  the  tr'H-h-a  (li)<ewirie  both  bmnclii)  ciiiisl*  inspiriitorv 
dnwing-in  of  both  ^idt-M.  iii<>»i   markeilly  of  the  lower  )iart  of  tlio 
sternum,  the  lower  r ilis,  and  interoxiliil  flpaces :  if  the  stcnosi.t  i.<t  very 
marked,  the  condition  i*  exicmled  to  the  upper  ribs  niid  intercoMul. 
Spuoos,  iLi  far  luH  the  jugular  and  suprn-davicillor  spneo^.     .'ftfUOtU  o_f 
a  honehu*  causes    inspirDtory  dmwing-in   of  one  •itio  when   the 
breathing  has  a  ocrUiin  degree  of  force,  bctiidc  *' lagging  "  of  tliti 
nfr«ct«d  aide.     BrottehUu  ofthf  tmaih-r  tubr*  (twpecially  in  children)! 
may  occaaion  inspiratory  drawing-in  id  n  more  cirniniNcrihcrd  way,  uj 
only  the  lower  part  upon  one  aide.     But  wo  may  aUo  mmetimes  i 
an  extended,  very  marked  dniwing-in  with  extensive  capillary  bron*' 
chtliEt  (with  ntclecta.iis,  brondio-pnetitnonire)  in  children, 

Th<tre  are  two  reaKonn  why  stcno^itt  of  the  upper  air-pasaage  cause*  4 
[he  druwing-in  to  be  grt'-alMi  at  tlie  lower  [tart  of  the  chest,  and  which 
may  ul.to  uffecl  tlie  ribs  of  this  part:  finl,  llie  air  entering  the  lungit, 
mchea  the  loweail  part,  a>t  being  the  fiirthcat  removed,  last ;  aeeondly, 
if  the  ihomx  is  yielding,  it  is  drtiwii  in  by  tbe  contraction  of  the  dia- 
phmgni;  for  if  tlie  diaplinigm  cannot  de.tcend  when  it  contracts, ' 
since  the  lung  doc^  not  follow  it,  llien  the  dome  of  the  diaphragm 
become.*  a  fixed  jioint,  an<l  tiie  thorax  in  the  neighborhood  of  tlia 
insertion  of  the  iliapbragin  is  drawn  inward  and  upwanl. 

Also,  expiratory  bulging  sometimes  takes  place  in  the  supra* 
clavicular  depression,  expecially  in  markeil  emphynema  of  the  upper  I 
part  of  tlie  lung,  as,  for  example,  after  whooping-cough  (sec  p.  76); 
or  in  tlie  upper  intercostal  space-s.  when  large  cavities  are  adherent  to 
the  che<n-wall,  lui  in  pulmonnry  phthisis.  AVith  this  appearance  therdj 
is  a  strongly -marked  pn~<sure  tti  the  thorax  ;  hence  it  is  observed  only 
in  very  force<l  expiration,  and  especially  in  strained  coughing. 

Very  frcijueiilly  we  lind  in  caKes  of  lung-cavities  with  expiratory 
bulging — especially  fmiucnt  in  the  second  intercostal  .space — the 
affected  int«rco«tal  muscles  very  much  shrunken,  sometimes  fatty 
degeneration  of  iheni. 
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Finsltv,  tlic  piccurii  of  kucIi  iin  unfortunttc  will  bo  complcU-il  )iy 
titc  vxprcwion  of  subjcciivi;  iinxict_v;  soinetiuiM  of  the  moat  fctirful 
agony ;  bj  tlic  peculiiir  cxprcfsion  of  the  tye»,  the  cvntkviuenco  of  Uie 
dilatation  of  the  papils  whicJi  alwiivs  n\»t»  in  ily^pnoen  (nee  Nervooa 
Sjsiem);  lastlj,  by  thu  cyanmis  uml  froqin'nt  coM  swmt  [q,  v.). 

According  u  itiApirntion  or  vxpimtioti,  or  both,  are  difficult,  or  lh« 
•uxiliiiry  tnnsclcv*  of  rvupiration  ar<-  brought  into  action,  wo  distingnivh 
■n  intpiratorif  (pure  w  pn-puiiili: rating),  an  fxpiratorjf  (pure  or  pro- 
poniluratinf^),  a  mtxtd,  tiff»pntra. 

Purely  intpiratory  dtftpnifa  «.iist»  with  piLriily»i«  of  tlio  posterior 
crico-arytcDoid  miucles  (dilators  of  tlio  glolti«);  here  expiration  ia 
Iroe,  since  tbo  escapinjr  current  of  air  prcttses  ihi.-  vocal  liunds  apart; 
OD  the  other  hand,  the  in-rushing  air  bring*)  th<-in,  liki'  vuIvuh,  in 
oontact,  and  henoe  inspiration  may  he  hindered  wen  to  thre«tvnud 
raifoeatioD.  Tumor*  andforeujn  bodies  may,  moreover,  be  KometimcM 
to  loomed  m,  by  valve-like  olodtire,  almost  completely  to  preclude 
inspiration.  Further,  inspiratory  drspncea  occure  witli  increased 
aelivity  of  other  muscles  when  certain  re»)>initory  muscles  are  pura- 
lyicd  (as,  for  example,  in  paralysis  of  the  diaplintgm,  increased 
thoracic  hreathing  is  uccomplished  by  the  auxiliary  muscles). 

J'urflff  expiratory  dytpncea  is  observed  with  laovublo  tumors 
sitnaied  below  tlic  glottis;  tlio  out-going  air  [yushcs  them  against  tlio 
rima  glottidia,  but  in  expiration  they  are  drown  to  one  side. 

Moreover,  a  preponderating  expiratory  dyspncea  is  peculiar  to 
bronchial  atthma  (in  addition  to  the  always  present  inspiratory). 
ProbkUy  we  correctly  assume  tlml  the  sinulle^t  tubes,  spasmoilically 
narroweil.  arc  still  more  compreMed  by  the  prcsiuru  in  tlte  tliorax 
daring  expiration. 

The  disease  that  most  frequently  enures  expiratory  dyspno-a  is 
emphysema  of  the  tuhstancg  of  thr  lumji ;  the  diminished  power  of 
expiration  is  chiefly  from  the  loss  of  elasticity  of  the  Itmg-liMue,  the 
coDlrocting  force  of  the  lungs ;  generally  there  is,  bL-sides.  diminished 
tlioracic  breathing— sinec,  if  the  tliorax  ii  too  rigid  to  expand  during 
inspiration,  then  it  is  alia  not  contracted,  cither  by  virtue  of  its  own 
elaiiticity  «r  the  traction  of  the  lungs. 

Bronchial  atthma  of  long  duration  always  oautM  «mphysema  of 
the  lungs;  then,  of  course,  there  is  a  twofold  eaoM  of  expiratorjr 
dyspnoea. 
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In  genuine  nnphysema  of  the  lungs  there  is  alw&ys  also  well-markfld 
inspimcory  (lyspnocn,  on  tcuount  of  the  ntraphj  of  luog-tisaue  and 
ctpilltiriet  of  the  lung,  itiid  lienoo  diminished  breAthing-surface.  More< 
over,  it  wilt  he  unilor»loo(l  that  whenever  there  ia  Dxpiratory  dvspncea, 
if  the  (lilEculty  of  expiration  is  not  «i)ualize<l  by  forced  or  prolonged 
expiration,  there  must  result  a  mmultaneous  inspiratory  dppnce* ; 
there  is  n  dimioisbod  inlerthange  ofgnses  in  the  tungn  resulting  from 
the  incompleteness  of  the  act  of  expiration ;  there  is  it  demand  for 
oxygen,  and  hence  forced  inspimtion.  There  is  no  expiratory  dy8pn<ca 
with  vicarioas  emphysema  of  tho  lungs. 

Atixfd  di/ipnaft — that  is,  where  it  is  msnifeat  in  equal  degree  in 
inspiration  and  expiration — is  by  far  the  most  frequent.  It  accom- 
panies all  the  diseases  of  the  respiratory  organs  not  mentioned  here, 
also  diseases  of  the  heart,  and  fever. 


Palpation  of  the  Thorax. 

This  method  of  exsmtoation  has.,  on  the  one  liand,  ut  independent 
value,  and  on  the  other  it  confirms  and,  with  sufficient  practice,  even 
adds  to  the  results  of  inspection.  It  is.  therefore,  very  wrong  to  omit 
it.  It  is  indispensable  on  account  of  ItA  simplicity,  and  bccaose,  lilttt 
inspection,  it  quickly  fiimishes  a  result  in  a  general  way ;  moreover, 
its  result  is  often  decisive  in  differential  diagnosis,  in  a  certain  direc- 
tion, relative  to  vocal  fremitus. 

Palpation  of  the  thorax,  with  reference  to  the  re»pinttory  organs,  is 
made  for  the  purpose  of  aBcertaining: 

1.  Possible  puin  upon  pressure. 

2.  The  respiratory  movements  of  the  thorax,  especially  a«  to 
symmetry. 

3.  Any  friction-sounds  or  riiles  that  may  be  felt. 

4.  Vocal  fremitus. 

In  addition,  there  are  some  rare  ap^tearanccs  that  are  not  anin- 
portant  in  differential  diagnosis. 

The  examination  with  reference  to  the  fintt  an<l  second  points  may 
be  combined  with  inspection  ;  tlie  trial  of  the  third  point  may  suitably 
be  settled  during  auscullalion,  either  before  or  after.  Ordinarily  we 
test  the  vocal/remitut  after  the  completion  of  percussion  and  auscul- 
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tatioQ,  beoce  «e  ooAolude  the  pliyiitoal  eiamiiutioii  of  llic  tbonoic 
organs  by  noticing  the  vootl  fi'emitii». 

We  jxuiM  here,  in  tlic  cotirit«  urtlie  vxnmin*tinn,  iind  onlv  speak  of 
tlio  first  nnA  Kcoond  poinu;  iliv  two  otlior*  will  bo  intToduMil  und«r 
the  beads  of  PcrvuMioti  and  Atui-ullution. 


1.  Pain  eautfd  hif  PrMture  upon  the  Thorax, 


Id  diaeaea  of  itic  diost 


the  dii 


a  common,  accompany ini- 
or  elicited  by  proHure.  In  oiso  it  really  rcfcn  to  an  internal  or;gan, 
and  not  to  the  cheat-wall,  it  imlicatca  disease  of  the  pleura  or  compli- 
calioD  with  tho  plonra.  By  carefully  feeling  the  intercostal  spacM 
with  the  ti]x>  of  the  fingera,  (he  region  that  is  tender  on  pres^uro  may 
he  very  exnclly  deJiued :  it  is  ];('nemlly  less  extensive  than  the  tcrri- 
tofy  of  sponliincous  puiit,  since  the  latter  ordinarily  "  mdiutos." 

TUb  tcndem»s  sometimes  exists  with  exudative  pleuritis,  bill  in 
thiadiMOW  it  is  often  wanting:  more  frequently  it  is  seen  in  croupous 
pneamonia  which  involves  also  the  plourn,  and  also  in  phthisis.  In 
the  hiKer  disease  it  generally  depends  upon  callous  thickening  of  tho 
pleura. 

It  is  very  important,  but  also  frequently  dilUcnlli  to  distinguish 
between  pleuritic  pains  produoetl  by  pi-essure  from  those  arising  in 
the  aofi  partt  of  fAe  c/iett-wall  or  the  n'bt.  Phlegmonous  inflam- 
mations ond  abscesses  of  the  chest  are,  of  course,  easily  recoguiaeJ. 
Pain  proceeding  from  a  rib  is  generally  cliaracteriatie ;  quite  ciraum- 
scribed,  it  occurs  only  when  pressure  is  made  upon  the  affected  rib 
(caries,  periostitis,  over  fractured  ribs,  slight  preaaure) ;  alao,  rheu- 
tnatism  of  the  chest-muscles  occasions  no  great  ditBcuIty,  at  least  when 
it  ia  in  the  superBcial  musclea;  the  rou^elc  is  ordinarily  sensiiivo  if 
preyed  between  two  fingers.  On  the  other  hand,  it  ia  often  not  easy 
to  distinguish  between  pleuritic  pain  and  intt-rMttnl  neura!;/ia  ;  the 
latter  can  soinetimea  be  distinguished  by  Valleix's  points  of  tender- 
ness, which  stand  wholly  out  of  relation  to  deep  breathing  or  cough. 
(See  Nervous  System.)  It  is  important  to  remember  that  neui'algic 
iniercoatal  pain  may  be  present  in  uff<'Ctioiis  of  the  pletira,  m  in 
tubercular  thickening  of  the  pleura  in  the  lower  part  of  the  thurax. 

In  short,  we  ou^ht,  in  the  absence  of  other  indications  which  point 
to  a  disease  of  the  internal  tbomcic  organs,  to  refer  a  pain  proituced 
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b;  pretture  apon  the  tboms  rather  to  somethintt  else  than  to  tbe 
pleura ;  only  continuoiu  pain,  always  at  tbe  same  places,  orer  lli« 
upper  aectiona  of  the  langs,  arising  either  spontaneouslj  or  from 
pressure,  is  suspicious;  ibis  may  indicate  irritatioa  of  tbe  pleura 
(h}iii  taherenlowit  of  the  apiers. 

Fractarei  of  tht  rib*  are  recogniecd  \iy  crepitation,  and  aleo  by 
dislocation  of  t)ie  fragin«nt(t;  iil^\  often  by  tbe  fact  that  pressure 
St  any  part  of  tlic  brolc<'n  rib  causes  pain  at  tbe  seat  of  fracture. 
Moreorer,  fracture  of  the  rib  may  cause  plearisy.  Cariet  of  the  rib 
may  ttha  cxcilc  pleurisy.  Then,  in  recognized  pleurisy,  caries  may 
be  proved  tn  be  tbe  cause  by  tbe  circumsaribed  pain  elicited  by 
prennre  npon  tlio  rib. 

It  most  also  be  mentioned  tliat  if  a  purulent  pleuritis  breaks  out- 
ward (empyema  DM«ftiitatis),  it  catiscs  periptenml  inSamroation,  and 
witb  this  there  is  pain  upon  the  sligbte.4t  pressure,  besides  swelling, 
redness,  beat,  oidcma  of  the  skin,  and.  Wily,  fluctuation. 

To  the  nbovc-mentionod  conditions  revealed  by  palpation  of  tbe 
thorax  must  be  ai)<Ied  jivitatiotu  of  the  htart  felt  through  a  portion 
of  inSltratcil  lung  lying  over  the  heart,  am)  also  in  tlic  so-called 
etnpyema  puLtans  (empyema  pulsatile). 

This  occun  when  tlierc  \^  an  accumulation  of  pus  lying  over  tbe 
heart,  almost  always  upon  the  left  si<lo,  U^  wliiob  the  pulxutioti  of  the 
hmrt  is  rommuniniU-d.  In  suruo  ctiscs  it  is  very  difficult  to  diMin> 
j;uish  it  fmiu  uncuHflin  of  tbe  aorta.  It  can  only  be  done  by  takiog 
•  oompreheiisive  view  of  tlie  case.  (Wc  must  be  on  our  guard  in 
punctnring  or  in  makiii;;  an  exploratory  puncture.)  Somctiint«  pulwi- 
tions  are  even  found  on  tbe  left  liivt<T  pomcrior  portion  of  the  thorax. 
Usually  several  c»uw«  combine  v>  produce  tlio  pulsation :  paresis  of 
tbe  intorcoNtul  muscles,  higher  prc«siire  of  the  exudate,  direct  contact 
with  the  htnri,  la«tly,  as  indispensably  nccownry,  powerful  action  of 
tbe  1 1  curt. 

2.   Tettini/  (he  MovfmfHt  during  Rttpiration. 


With  special  n-ferenou  to  syiiimetry.  witJi  some  practice,  palpation 
is  a  most  excellent  metliod.  It  gives  more  exact  results  than  inspec- 
tion, and  makes  the  further  cxatnination  easier,  in  that  it  directs  th« 
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'  attention  iiumediatelj  to  the  diaaimMl  side  or  tli«  r^ion  of  tlie  thorax 

TIte  respiratioD  Is  examined  by  placing  ihc  two  liand^  alikf  upon 
the  twosidea  oftlie  clie-il.  In  order  l<>  U'st  the  breathing  of  the  upp^r 
diriaJODS  of  th«  lungs,  place  the  hands  flat  in  front,  gradtially  dlvorging 
below,  so  that  the  tipfl  of  the  fingers  reach  to  the  lower  border  of  the 
clavicle.  For  examining  the  lower  (Ktrts,  iiprcad  out  tlie  h«ndit  with 
the  thuinW  exicndcii  ho  that  tlic  thiiinb«  r«vt  upon  (he  ftngle  of  the 
rib»,  nchiuil.  only  the  respiration  of  thu  lower  lobe*  will  he  tested 
bj  laying  tlie  flattened  hand*,  with  the  thumbs  extendcil,  upon  the 
nirGue  in  ouch  a  way  tliat  the  points  of  the  5nger«  reach  about  to  the 
middle  axillary  lines. 

For  exact  examination,  it  is  ncccsMry,  if  poxnihle,  for  the  physicJui 
to  be  exactly  licfore  or  behind  hi«  piiiicni;  the  latter  poitition  ctipc- 
cialty  ts  often  diflicult  when  the  jwUent  mt»  in  bed  ;  it  is  bc#t,  then,  to 
h«ve  the  patient  slide  somewhat  down  toward  the  foot  of  the  bed. 

When  palpation  is  well  porfortncd,  "lifyS'ig"  «»'<"■  the  apex  in 
beginning  phthisis,  or  the  "  lagging  "  of  the  lower  (mrt  of  one  side  in 
pneumonia,  pleurisy,  infarction,  etc.,  is  recogniied  with  great  oxaot- 
ncss:  this  is  of  great  importance,  bocaow,  as  I  have  aJrcftdy  mid, 
"  lagging  "  may  be  in  many  diseoMS  for  tome  iinic  the  only  symptom. 

We  may  also  te«t  the  action  of  tlie  diaphrairm  with  reference  to  its 
symmetry  by  palpation.  Wo  place  the  hand'^  10  that  ihc  firij;iT-tip« 
cover  the  epigastrium ;  in  this  way  may  ho  detected  the  lack  of  con- 
tr«ction  upon  one  eido  (picuritis  diaphra^nutliua,  local  peritonitis, 
paralysis  of  one  phrenic  nerve).  Failure  to  contract  upon  both  sides 
is,  of  counc,  seen  at  once. 

OEKKIIAL  AXD   PRBLIMINARV   KKMAUKS   KEUARDIXO  PBIlCl'SStON.' 

In  daily  life  we  leurn  on  every  hnnd  that  bodies  of  diflcrcnt  physical 
atractura  give  forth  different  sounds  when  struck.  We  also  somelimes 
strike  an  object  in  onler  to  determine  from  the  sound  it  gives  fortit 
what  ita  physical  condition  is — that  is.  whether  it  is  hollow  or  solid. 


*  In  Ilil«  dupttt  Ills  Kiitllnr  Rillnwi  in  many  wnyt,  but  uol  cntirvlj'.  Iho  viowi  aud 
ia<[bat<ar  pmentalionorn'nl,  wUiiic  pv»mml  puiiil  h«  wm  TurUiu  ynn  ui<l  «hi4* 
l«a(ibina«,  in  th*  tniint*  ii]hiii  |>preuwiiin  wliicli  tlm  niiUiiir  !»■  cou-liicl*il  for  foar 
j«>n.  mra  in  tauij  rofiacU  n  rata  of  cod<]<|.M  la  him. 
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This  is  llie  priaciple  upon  which  porcuMiun  u  practise  od  tlio  human 
bodjr;  from  the  sound  elicited  hy  the  blow,  wo  judge  of  the  phjaica] 
oondilioQ  of  the  pan  which  lies  beneath  the  covering  of  the  body 
within  the  sphere  of  our  percussion -stroke. 

Hence,  percussion  gives  direct  iDformutton  regarding  organs  or 
parte  of  organa  which  lie  approximatirel;  nmr  to  the  surface  of  the 
body;  in  general,  by  this  method,  we  ponetrtite  only  to  the  depth  of 
five,  or,  at  most,  seven  cm. 


1.  ffutorg  and  Sfeihodt. 

The  honor  of  tlie  discovery  of  percussion  belongs  to  a  physician  of 
Vienna,  named  Auenbrugger ;  the  paper  in  which  he  made  known 
bis  method  appeared  in  ITtil  ander  the  title,  Jnventum  Hwum  rx 
ptreuMtionethoracitbumamtUtiffnot^traaM  inttrm ptct»rit  morhot 
cUltgendi.  For  almost  half  a  century  Auenbrujggcr's  discovery  was, 
on  the  one  band,  declared  to  bo  without  importance,  and.  on  the 
other,  was  ridiculed,  until  the  year  1808.  when  Corvisart,  body 
physician  to  Napoleon  I.,  emphatically  revived  and  largely  improved 
it  by  a  translation  into  French,  with  a  oommentAry.  Then  the  truth 
bc^i  really  to  prevail,  esfteeially  by  the  intlLience  of  Piorry  in  France 
and  Skoda  in  Vienna.  Tlte  former  was  the  founder  of  tapagraphteal 
ptrnunon  During  fifly  yearn  ttte  method  gradually  bei*:ime  common 
professional  property.  Further,  and  up  to  tlie  most  recent  time,  it 
experienced  improvement  and  explanation  of  every  kind,  especially 
by  Wintrich,  Traube,  Bienner,  Gerhardt,  and  Weil.  For  several 
years,  especially  since  the  tabors  of  Veil,  it  appears  that  a  degree  of 
certainly  has  been  reached  in  regard  to  this  proceeding. 

In  llie  course  of  the  devetopraeni  of  percussion  several  methods  of 
Striking  the  body  have  been  discovered,  moat  of  which  still  have  value 
lo-day. 

Auenbrugger  struck  directly  npon  the  thorax  with  the  tips  of  tlte 
fingers:  direvl  or  immedtaU peretutioa. 

Piorry  discovered  Aiitirect  or  mediaU  pemution,  in  that  he  placed 
imder  the  percussing  finger  a  small  plate  of  ivory — »  ph-xi meter. 

Wintrich  introduced  the  percussion-hammer,  which  had  already 
been  Boroetimes  used  by  Laennec  ami  Piorry,  in  place  of  striking  with 
the  fingers. 
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Bat  6ii*1lj,  in  more  rec«nt  tinier,  the  mcllKHl  of  indirect  perctusion, 
without  iostramenM,  bia  very  widely  prevaiU-d.  Tho  index-  or  middle 
finger  of  the  left  hand  is  naed  aa  the  pleximeter,  which  ia  placed  upon 
the  spot  to  be  percussed,  and  it  is  struck  with  the  index-  or  middle 
linger  of  the  right  hand  (finger-percuiwion). 

Of  these  methods,   that  of  Auenbrugger,  the   direct,   h&s   been 
drop|>cd  as  being  less  practical,  while  novr-a-days  the  three  in  um  are 
all  exnmplos  of  the  indirect  method: 
I.   Finger- percussion. 
II.  Finger-pleximeler  percussion. 

III.  .Ilamnier- pleximeter  perciision. 

All  three  are  practised  and  taught  by  good  teachem  of  percusaion ; 
a))  three,  in  reality,  yield  equally  exact  resulta;  the  secret  of  their 
vilne  liea  in  their  appHeation. 

One  who  thoroughly  underMuids  finger-percuasion  can  very  quickly 
acquire  a  knowledge  of  the  two  other  methods.  Hence.  I  ant  moat 
heartily  in  accord  with  those  who,  in  their  leachinga  and  writing*, 
emphatically  rt?coinmend  their  students  at  Brsi  lo  praeiiae  the  finger 
method  of  percussion  exclusiTely. 

I  ibink  it  saperOiiou^  for  me  here  to  go  into  pariiculara  regarding 
the  te^hniqtu  ;  these  run  only  be  made  clear  in  the  clinic;  hut  I  must 
remark  that  the  greatest  difficulty  in  finger-perouaaion  ta  in  holding 
the  jiercuAsing  finger  crooked,  like  a  hammer,  and.  at  the  same  lime, 
having  the  wrist-joint  move  quite  freely.  Also,  the  numerous  fbnna 
of  percuttsion-hiinimera  and  plttximcters  (tlie  latter  of  glasa,  irory, 
hard  rubber,  and  woo<l,  in  dilft-rent  forms)  cannot  b«  desoribcd  here. 
It  appmnt  to  van  tlint  the  knmmcr  with  a  wooden  handle  and  a  muul 
head,  i>ot  too  h«vy,  is  ntlier  to  be  rcoommir'niled ;  likewiM,  a 
n)rdium-«ised  oblong  ivory  pleximeter,  about  (wo  cm.  wide,  and  the 
■o-called  double  pleximeter  of  8oi(z.  Even  to  tho»e  who  prectisa 
finger>pereiu«ion  this  lu»t  is  recommendi^]  for  percu^ing  the  supra- 
clavicular dcprcMions.  There  is  one  point  of  gnat  importnnoc :  that 
tbo  individual  shouhl,  as  much  as  possible,  bo  homogeneous  in  hia 
nelbod  and  in  aceord  with  it  throughout:  in  perctuaing,  if  the  finger 
method  is  osed,  he  should  always  strike  upon  the  index-  or  always 
upon  the  mid<ile  finger  of  the  left  band;  the  pleximeter,  if  tlint  is 
used,  slrauld  always  be  used  in  exactly  tho  same  way,  etc.  Nothing 
ia  worse  than  frequently  to  change  metbo<b  or  instruments,  be  tho 
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cbange  ever  so  flight.  But  if  phrMoiaim,  aa  ia  true  of  niknj.  are 
acctutonied  at  ceriaio  parts  of  the  tliorux  where  it  U  diHictilt  to  use 
finge^pe^c^a8ipu,  regularly'  to  employ  a  plexinieter,  or  belli  plcximetcr 
and  hamiDGr,  there  is  no  objection  to  thia  twofold  method :  only  he 
mast  be  master  of  the  two  methods  which  he  eia]>lojs.  It  in  well, 
also,  always  to  repeat  the  same  method  upon  the  same  parU  of  the 
body. 

2.  Quatitut  of  Seundi. 

By  our  striking  upon  the  body  we  cause  a  sound.  This  pfrettRfiton 
soqih]  diflers  acoording  to  the  condition  of  the  part  of  Uie  body  which 
ia  shaken  by  our  percussion  blow. 

Two  principid  wntencea  oonlsin  the  foundation  of  pcntnasioii : 

1.  Wh«i  we  strike  upon  n  solid  portion  of  the  body  entirely  free 
from  nir  we  didt  a  tonclem  sound  of  tlie  Itutnt  possible  inlenaity  and 
dumtion ;  it  is  dcsi^rnatcd  m  "  absolutely  dcsdeD^il,"  or  n#  a  "  thigb 
Houud,"  i)incc  it  is  like  that  cnusiil  by  8trikiii<^  upon  the  thigh. 
[Ucndaow:  I  have  frequently  lucd  tliiM  word  and  itx  dcrivotions  as 
giving  a  useful  and  accurate  discrimination  from  the  familiar  English 
terms,  flatnt«s,  dulnc».     Dcadness  is  more  than  dulness.] 

2.  If  organs  containing  air  lie  in  the  mnge  of  our  porcus^on  blow, 
then  these  give  forth  a  s<'>und  of  a  certain  intensity,  dunition,  and 
tone ;  this  sound  is  dtvugnated  as  "  clear." 

Tlio  clear  sound  of  organs  containing  air  muy  have  oidy  a  iliflTeront 
di^rec  of  intensity  or  clearness.     Its  intensity  depends  upon : 

1.  The  left'jlh  of  the  og-u'flation.  It  is.  tlierefore,  stronger,  th« 
stronger  the  blow;  and,  moreover,  the  nearer  the  organ  containing 
the  air  is  to  the  percussing  finger — that  is  to  say,  the  1cm  the  per* 
cushion-stroke  is  wenkeneil  by  the  tissue,  as  fal,  muscles,  bo»t«  [also 
clothing],  intervening  between  it  and  the  air-citviiy. 

2.  By  the  volume  of  tlie  parts  of  the  air-ontnining  tissue  set  in 
motion. 

Hence,  with  equal  strength  of  percussion,  we  have  in  different  piirw 
of  tlie  botly  different  inttuMtttf  and  different  cUamr-»»  of  M>und, 
KOcortling  to  die  greater  or  h-ss  amount  of  air  which  the  tis-iiien  con- 
tain, or  aeoonliiig  to  the  nmmeiw  or  distance  of  the  air-cavity  from 
the  surliice  of  the  body — thiic  is,  from  the  percussing  linger. 

It  is  according  to  the  cliangu  of  theso  conditions  in  the  human 
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bodj  that  «e  obtain  the  difTcrvnt  clear  soiintU ;  wc  msy  metl  fiver; 
gmle  Crom  mbtolute  dMdneie  tg  »  very  cltw — tli«  peculiar!;  dear— 
aound.  Tli«>e  intcrrcniiig  gmles  are  dcugnated  aa"  relative  dead* 
I "  (that  is.  tu  oumpaiiMo  wilb  a  real  clear  »outii]  it  \*  dead). 


FW.19. 


Fial7. 


Fia.ia. 


7lg.  14 I>iagmnniftti«  rcprawolBtinn  of  Iha  illOBmife  balv««ll  vmIi  fcn4  Mroaf 

fiiirnwiiiw  unite*'  riminutBiicM  Uut  u*  aUi»riri««  ■llkv.  The  l«ii(Ui  of  Ui*  Mtowt 
ooRwpoiult  «lUi  Um  alraDith  of  tfca  [MKUaikD  i  ths  *lw  of  lli«  Uiang)*  4Mi^>l«*  Ika 
vohiM*  of  th*  portioB  of  luag  albctod  bjr  Uw  blow,  tuA.  M  Ui*  Mam  (itna.  tbo  [stMuIIj 
«f  Ui«  Maad. 

Fig.  i;.--RBpnMttl*ttoa  of  tho  dlBkrinM  oT  rtantt  wtlh  •  poreoMloD-Anko  of  aqiul 
Mnaglti.  biM  wben  lb*  IhirkiMM  of  the  eovering  of  tba  body  variM  Claar  tnand. 
i«IMiT«l]r  daadanad  (ound,  no  rMnnnniw— Uml  io,  kbMluMy  AitAvttA  (dihuI. 

Fig.  18.— BcpnoaUUtii  of  the  •ffuA  upon  parautlng  over  a  Uil«k  «o*ariaj(oJ  Uio 
body.  Over  Ik*  apas  aail  border  r-f  Iba  lung  the  (doikI  it  ten  inteuaa  thaa  over  Iba 
ml  of  Iha  luni.  oil  aceoiut  of  Ilia  diiiiiiilihwl  mliim*  ot  Inog-liMU*.  Ilio  ptmtwfoB- 
Mnfeo  ^vlnc  tbB  «aiae  tam,  and  ihi*  tolemhljr  (Uong. 

Abeolutoly  Hvad  or  dull  soundH  diflcr  according  as  thev  proceed 
Trom  idumIi-,  bone,  clc.  We  cannot  wlioUy  ignore  tlioMi  diflforuncm, 
as  if  not  oxiHtiiig. 

On  ibu  otlirr  band,  the  clear  soan<ts  fall  into  tbo  two  following 
important  diri«ionfl : 

1.  Tympanitic  aound  (the  nane  is  from  tympanon;  tbc  keltl«- 
drum  or  lymbal,  not  exactly,  but  very  nearly,  produces  it).  This 
approaches  a  mnsical  not^,  so  tbat  wc  can  exnctly  iIoIido  its  place  oa 
llio  mOMCal  Mate,  and  it  is  nctually  shown  fanned  from  regular  oscil- 
lations ID  the  rotating  reflectcil  imago  of  the  aensitiw  giiH' tlnmc.  It 
sbowe,  also,  aoconling  in  ()ie  different  conditions  to  be  •U---t(.-rilicd  later, 
ibarply  definable  dilTerences  of  }iitch.  A  tympniiiiic  K'liind  niicb  ai  ts 
fro({uently  met  witb  In  the  body  can  easily  be  produced  if  one  titrikeA 
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upon  hia  own  cbeeks,  which  hare  been  inflntod,  but  not  too  Btrongly 
streiclied. 

2.  The  clear  sound  called  nan-tt/mp<imtie,  also  more  briefly  "lung- 
Bound" — a  verv  practical  designalion.  This  has  no  sound  definable 
]>y  ita  pitch,  but  jet  it  m^y  be  known  in  general  as  "  high  "  or 
••deep." 

Hence,  both  the  tympanitic  and  the  non- tympanitic  sound  liave  a 
certain  iiUetitif^  and  duration;  but,  while  the  latter  only  apjiroxi- 
inatively  nmy  be  ilesignated  aa  high  or  deep,  the  pitch  of  the  tone 
brings  it  toward  the  tympanitic.  Both  occur  in  a  very  high  degree 
of  clcarnesa  anil  in  all  dugrece  of  relative  dulneaa  ("  relative  deadnesa  " 
or  "dull  tympanitic  sound"),  even  to  an  often  unnoticeable  transition 
to  abaolnte  deadness. 

1.  In  the  foni^oing,  we  give  thoae  designations  which,  in  lute 
years,  we  have  without  exception  employed  in  our  instruction  on  per* 
cussion.  RegardiDg  the  large  number  of  oiber  terms  for  (jualili«8 
of  sound  which  tJic  older  toichers  of  percussion  Imvc  iniroduoed, 
but  which,  to  ihc  great  wlviintiige  i>f  clearnwa  of  mutual  und«r-^ 
standing,  have  more  and  more  disappcun-d  from  the  literature  of  ihe 
aubji'i't,  wc  refer  to  the  classical  work  by  Weil  on  Topoyraphii^al 
Ptn-Hinion.  AVe  hnvc  in  fact,  as  will  be  9W\t,  followed  llie  nomen- 
clature proposed  by  Weil,  wilh  only  one  exception;  the  tcnn  duil\» 
avoided,  and  in  place  of  it  we  have  employeil  the  i-xpnrssiiin  (which, 
it  is  Iruc,  is  Domewhat  circumstantial)  "absolutely  smothered,"  or 
"  ihigh-sound."  This  wts  done  because,  over  and  nwr.  wo  found 
that  pupils  were  reminded  of  the  "  dull  sound  of  the  kettle-drum," 
''dull  roaring,"  etc.,  and,  hence,  wen;  confused ;  in  short,  because  tlio 
expression  does  not  grammatically  designate  what  is  intended  ia 
tauihing  percusttion.  "Absolute  smolhere<l  sound  "  has  this  advantage  , 
— that,  to  tlie  beginner,  it  is  a  new  association  of  words ;  it  cannot, 
therefore,  so  easily  occasion  confuxiou.  Moreover,  the  expression 
•Iwty*  summons  one  to  a  more  exact  testing  as  to  whether,  at  the 
particular  place,  tlierc  is  really  abxoluto  or  only  relative  deudness; 
and  every  teacher  of  percussion  knows  how  much  this  is  nccdcl — that, 
for  instance,  in  {lercussing  in  the  lower  part  of  the  right  mammillary 
line  the  so-called  relative  liver-dmdnMs  is  spoken  of  as  absolute 
dcadnrss. 

S.  For  tlie  sake  of  brevity  ami  ulearnoss,  w«  also  have  really  not 
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gone  into  the  innDy  idem  vid  the  manner  of  explaining  them  pre- 
MDted  bj  others,  on  this  subject,  which  was  formerly  ([uite  conl'iised, 
and  is  even  ytl  difficult  But  we  cannot  abstain  from  citing  here  the 
three  fundamental  sentences  from  Skoda : 

(it)  All  Beahy  parts,  not  conlaining  air  (except  tense  membranee 
and  filaiiienw),  al.to  fluid  acciiinulations,  give  an  entirely  dead  and 
empty,  sciirecly  diatiiij'uiiihable  pi-rcussion -sound,  which  can  be  dcinon- 
stntted  by  striking  upun  tht-  ihigli. 

(A)  Only  bones  and  cakrtilagi:  wticn  directly  struck  give  a  peculiar 
sound. 

(c)  Every  sound  which  we  elicit  by  percussing  the  thorax  and 
abdomen,  and  which  diflTcrs  from  the  sound  of  the  thigh  or  bone, 
oomca  from  air  or  gas  in  the  cheat  or  abdominal  cavity. 

3.  The  acoustic  character  of  the  eUar,  nnil  tliat  of  the  relative  or 
absolutely  dead^HeiL  aound  is  cttnrcst  expre«ee<l  if  we  say:  the 
deadened  sound  is  a  very  slight  noiao  of  short  duration ;  the  dear, 
Don-tympanilic  sound  is  a  noise  louder  and  of  longer  duration,  with  a 
trace  of  being  n  nolo :  this  latter,  however,  is  so  little  iippnront  tliat  it 
either  cannot  nt  all  be  recognized,  or  only  in  general,  as  to  its  being 
high  or  deep.  In  the  tympanitic  tiound,  witli  tho  discordant  mingling 
of  (ones,  B  tone  predoiumates  of  such  a  character  that  it  is  plainly 
heard  and  its  musical  pitch  distinguished. 


Tht  ConaUHons  that  det^mine  the  Qualttif  df  the  Sound*  and  thtir 
Production  in  the  Body. —  Tht  Feeling  of  Reaittanct. 

The  tympanitic  sound  exists : 

1.  Over  cavities  tliat  contain  air  or  gns,  if  they  are  surrounded  by 
walla  moderately  sraooth  and  capable  of  reflexion,  and  if  they  com- 
municate wit)]  the  external  air  through  an  opening,  the  walla  being 
Btitr  or  yiehling.  The  intensity  of  the  tympanitic  sound  thus  pro* 
duced  depends  upon  itie  oundilions  (mentioned  on  page  107)  inBu- 
vncing  tho  intensity  of  clear  sounds  in  generah  The  musical  pitch  of 
tlie  Konnd  is  determined  by  : 

{a)  The  tite  of  the  communiciiting  opening ;  the  larger  it  is  the 
hij^«r  the  lone. 

(i)  The  volume  of  the  eavitg  contnining  the  air;  the  larger,  the 
deeper  the  tone. 
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{c)  If  the  vrall§  are  yielding,  inembraDooK,  l>jr  Uivir  tention ;  lax 
raembninoua  walls  make  ilie  tone  deeper. 

2.  Orer  air-containinif  navitita  witli  jielding,  tneabranouH  «4lls.  if 
the  cavities  are  closed — that  in,  do  not  communicate  with  tlie  external 
■ir;  only  the  walls,  ami  witli  them  the  encloeed  air,  muitt  not  W  too 
tense.     Here  ii\e  pitch  in  determined  only  : 

(a)  By  (he  voiumtr  of  the  air-cavity.     (See  aixivt  under  b.) 

(A)  By  (he  Untion  of  Iht  loall.     (See  above  under  c) 

But  if  the  tension  of  the  wall  (and  with  it  the  enclosed  air)  of  a 
closed  cavity  reiiehes  a  certain  ilogrtr.  tlieu  the  ]>crcu8«ion-tone  be- 
comes clear  and  non-tym[miiitic.  LikewLsc,  cavitiut  that  are  cloee^l 
on  all  sides  by  stiff  walls  give  a  non-tympanitic  sound. 

Tlie  tympanitic  sound  uenti>tned  under  I  i.-«  called  "open,"  thai 
under  2  "doseil;"  the  former  has  a  much  more  pronouncdl  lym- 
panitic  character — tliat  i*,  the  pitch  of  the  tone  appears  more  di»- 
linctly  than  the  latter. 

When  the  cavities  are  cyliudricnl,  coinmu»i<:alin>;  outward  by  an 
opening,  the  pilch  of  the  tone  is  detenained  by  the  lengtli  of  tJie 
cylinder:  the  longer  it  i»,  llic  hight-r  the  tone.  Some  experiments, 
illustrating  what  has  been  snid,  arc  ca»i)y  performed  and  arc  strongly 
recommended  to  beginners:  Take  an  etiipty  Flnronci^  fla»k  and  pcreuss 
upon  its  iDouth,  riihcr  directly  or  hold  the  plexiinetcr  lightly  over  its 
mouth,  then  iliiiiiiiinh  the  iguantity  of  air  hy  partly  fillin};  the  bottle 
with  water:  if  pn«<ihlc,  also  compare  the  dllTi^rcnccs  of  pitch  whicli 
are  produced  by  different  Ien<;thK  of  the  neck  of  the  bottle,  other  con- 
ditions remaining  the  mine.  Percuss  a  rubber  gas-bag  which  is  at 
first  only  modcniCcly  inflated,  tlien  more  tensely,  witli  air.  In  tills 
way  one  can  very  cuslly  illustnite  the  most  imporUtnt  of  the  laws  that 
have  been  mentioned. 

.*),  Finally,  tympanitic  lound  occurs  under  ^uitc  other  conditions, 
namely,  in  certain  conditions  of  the  lungs  which  have  this  in  comioon 
— thiit  tlu'v  probably  accompany  a  want  of  lensiuii  of  the  lung-tissue. 

Itpferring  to  what  nas  siiid  above  under  1,  wc  add  that  the  open 
h/mpanitic  mound  occurs  in  the  human  body,  under  normal  relations, 
when  the  mouth.  Itrynx.,  and  trachea  are  percussed;  jmihnlogirtilly, 
when  percussing  tuiiffcavitia  which  arc  in  open  communication  with 
thcair-pussttge*:  further,  if  tn  consequence  of  shrinking  of  tlio  apices 
of  the  lungs,  the  trachea,  or  in  consequence  of  shrinking  or  thickening 
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of  tlie  lung  wlioro  it  covers  a  Gwanr,  x  primary  liroiicbQit,  would  be 
reached  by  tlic  pcrcussioii-strokv,  ttml  would,  tUorofore,  b«  iuolf  per- 
cussed :  and,  finally,  the  open  tympanitic  sound  sotueliinect  oL'curti  with 
op^H  ptteumothorax. 

Herewith  w«  notice  n  pccnliarity  of  this  sound,  whicli  truly  stand* 
ill  a  certain  (althou^  still  not  altogether  clear)  n-httion  to  tlic  tnws 
above  enunciated  rcgardinf*  tho  pitch  of  tho  open  lynipiinitic  sound: 
the  Bounil  is  higher  with  tlie  moulh  open,  <lec|>vr  with  the  moath 
closvd.  If  this  occurs  when  percussing  a  long-cavity  (or,  also,  in 
open  pneumothorax)  it  is  called  Wintn'eh'a  rh<tnfje  nf  sound:  if  on 
percussion  ot  the  trachea  or  ii  primary  broDcUos,  then  wc  speak  of 
WilliamtM  traehral  tone. 

In  addition  to  what  was  mid  above  under  2,  we  remark  that  in  the 
hnnisn  body  the  eliu^d  tt/mpanitie  sound  is  heard  over  llic  stomach 
and  bowels:  in  rare  esses  over  clofled  pneumothorax;  and,  finally, 
in  pneumopericapdium. 

Now.  while  it  is  difficult  to  apply  the  rules  regarding  t)io  chan;^  of 
pitch  to  the  open  tym[»anilic  sound,  since  the  cavities  of  which  we  are 
speaking  are  nf  most  extremely  complicated  form  and  have  very  dif- 
ferent waits,  the  in8uence,  on  the  one  side,  of  the  volume  of  the  cavity, 
and  on  the  other,  the  inHuencc  of  the  tension  of  a  membranous  wall, 
•re  diDwn  over  the  stomach  and  iDtestines.  A  greater  volnme,  as  in 
tbe  stomach  and  colon  in  couipanson  with  that  of  the  small  intestine, 
deepens  the  sound ;  while  increased  leiisian  heightens  it,  and  even 
renders  it  oon-tympanitic. 

We  add  to  what  waji  said  above  under  ti,  that  the  normally  dear, 
non-tympanitic  sound  over  the  lung  Awoini^«  tympanitie  if  the  tension 
of  the  lung-tissue  dimini»<lies — t.  c,  if  the  lung,  following  the  pull  of 
its  elasticity,  is  able  to  i-eiract.  This  is  true  in  all  caaea  where  the 
pleural  cavity  is  diminishe<l,  hence,  especially  in  exudatwe  pleurita. 
The  tympanitic  sound  is  found  where  tbe  retracted  lung  lies  against 
the  thorax.  All  tbe  other  changes  of  the  thoracic  nnd  abdominal 
cavities,  worlcing  in  the  aiuae  way  which  Imve  been  before  mentioned, 
occasion  these  phenomena. 

Probably,  for  the  same  reason-^t.  >■.,  in  coni)e<]uenoe  of  the  relaxa- 
tion of  the  lung-tissue — a  tympanitic  sound  is  beard  in  croupoiu 
pneumonia  during  the  stages  of  engorgement  and  of  resolution:  in 
adtma  of  the  luagt;  and,  finally,  in  the  neighborhood  of  thickened 
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parts  of  itio  ]ung9.  In  the  litlter  relation  the  tvmpnnitic  sound  over 
tbe  apices  of  the  lunga  in  On;  liegiuuing  of  tiibfrculosiw,  wlicrc  lung- 
tisAue  Gontniniii;;  air  '»  situatvil  between  groups  of  «mall  tubercular 
maati^i,  i.t  of  some  dingno»tic  importtincc. 

In  tliCHO  CMe«  we  mum  luuiDine  that  the  lunj;-tis»uc  has  beconit^ 
loose  iinii  iliictilo,  nnii  hiw,  therefore,  lost  iia  power  of  stretching.     It 
hu  not  yet  been  i-stnblidieil  that  this  oxpIunDtion  is  correct. 

Mttaliie  iound.  Wv  thas  (le^ignate  such  a  vnrictjr  of  tympanitic 
90ii>i<l  by  which  n  melalUc  chnraettr,  produced  by  a  very  high  over- 
tone, fitlicr  occurring  with  the  sound  itself,  a  peculiur  mftalUr  tone, 
or  it  \»  produced  nftorward,  metalUrr  ^flrr-gountit.  Thu  metullic  sound  , 
exists  ovcrnot  toosmall,  vury  smooth-wHlled.  regular  cavities,  both  opcol 
and  clowvi  IIciicc.  we  find  il  sonictimrjt  <ivor  the  normal  ttomaeh, 
in(f«ffnr«,aiid  sometimes  over  ?Hn</-c<Jiiif(M,  in  pneumothorax,  pneumo- 
pfrifardiutn.  It  ta  best  brought  out  in  porcu»f«ing  with  the  so-i-ulltd 
rod  pleximeter,  or  in  percussion -auscultation  (Ileuboer).     tSee  later.) 

The  char  non-tympanitie  sound  occurs  where,  "  within  the  sphere 
of  action  of  acoustics,  there  is  found  tissue  containing  air,  but  whosa' 
espocity  for  vibration  is  more  diminished  than  in  those  cases  in  which 
the  ^-mpaDitic  sound  occurs"  (Weil,  Unndbook  of  Topographical 
PtTcianon,  *Jd  ed.,  p.  35).  Ii  is  hciird  over  the  normal  lungs— a 
remarkable  fact,  since  n  lung  that  has  been  removed  from  the  body, 
even  if  it  is  inflated  to  a  volume  corresponding  with  the  condition 
during  life,  gives  a  sound  ihal  more  nearly  approaches  the  tympanitic 
than  the  non-tympanitic.  Why  a  lung  in  th"  thorax  loses  wholly  the 
tympanitic  character  of  its  sound  is  not  entirely  clear  but  we  cannot 
help  thinking  that,  in  some  WHy  or  other,  the  chest-wall  is  the  cause. 

Tbe  intrntity  of  tki$  lang-tound  is  sufficiently  explained  by  the 
rules  given  above;  its  pitch,  only  approximately  recognisiable,  is 
chieBy  influenced  by  the  tension  of  the  lung-tissue.  We  have  men- 
tioned above  that  relnieted  and  relaxed  lung-tissue  gives  a  tympanitic 
sound :  if  tbe  tension  is  only  slightly  diminiHhed,  then  there  is  only  & 
ivry  dfep  {'inJ  afinormnfljf  clear)  nimtynipamtic  mund.  Tliis  occurs, 
also,  in  emphysHnii  of  the  lungs,  hut  someiimeii  in  exudative  pleurisy, 
and  also  in  pneumonia  in  (he  air-containing,  infiltrated  adjacent  sec* 
lions  of  the  lungs.  The  transition  from  the  non-tympanitic  to  the  tym- 
panitic sound  over  the  lungs  may  be  thus  liuriiniiirixcd :  According  to 
the  diminution  of  the  normal  tension  of  the  healthy  lungtt,  there  takes 
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jdjwe  in  th«  thorax  a  change  of  th«  dear  non-tyni[wiDitic  aomxd  to  an 
aboormalljr  clear  and  (le«p,  an<l.  in  very  miirke<l  reUxation,  to  a 
tympaDittcsoand.  To  ibe  above  correspoatla  the  fact  that  in  very 
deep  respiration,  ni  the  height  of  inspiration,  at  uiaov  points  of  the 
tborax.  the  respirator;  sound  ia  diatinctly  higher,  while  in  deep 
expiration  it  is  deeper  ("change  of  respiratory  sound,"  Friedreich). 

Moreover,  we  hear  the  lung-sound  over  the  $tomaeh  and  twwtli,  if 
they  are  very  much  iuflawl  vith  gua,  where  gas,  aa  well  as  wall,  in 
onder  marked  tension ;  finally,  in  tntraiue  of  air  into  the  eavitics  of 
the  body,  in  case  their  walls  are  thereby  made  tense;  thin  especially 
h^peos  in  most  cases  of  pneumothorax  (except  that  open  pneumo- 
tbonuc  freqoently  gives  a  lympauitic  sound).     (See  above.) 

The  deadened  aound,  AbKolntely  deadened  or  thigh-sound  in  met 
with  "  if  only  slmctures  that  are  free  from  air  lie  within  tlie  sphere 
where  the  perciission>Btrok«  acu  acoustically  "  (Weil).  8ince  tliU,  at 
best — t.  e.,  with  the  strongest  pvrcu.'uion — reaches  only  to  tlic  dupth 
of  six  to  seven  cm.,  and  not  so  mnoh  as  this  in  a  lateral  directjon, 
therefore,  in  cane  of  only  strong  pcroiuaioD,  absolutely  dokdenMl  sauu<) 
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DI>|raHii>ilJa  TffnMoiitali'in  at  |H>rf<in<gnn  orm-  ■  thick  tonring  ot  the  11047.  "P^' 
•linri  ■»»«  InditaU*  wcuk.  iho  long  «ne  iIfodk.  psranxioa.  With  wodc  pen'onlnti  wa 
luv«  •t«olutelj'  dMilennl  ntoruknop  [  wilh  ■Iroog  pcrauHiou  «  elnx,  Bllhuuf  h  Iom 
IntMM, •aund  llBdie»i«l  by  tli«  h*loh«il  tri*nKl«). 


would,  aAer  all,  be  found  wh4<re  we  percussed  over  airUai  alruetwe 
of  sufficient  site,  in  cane  an  orgun  containing  air  was  not  directly  in 
contact  with  ii.  If  we  percu.*.*  still  leas  strongly,  we  should,  as  a 
loatter  of  course,  the  sooner  receive  an  absolutely  deadened  sound. 

Id  the  human  Wly  we  have  next  to  consider  tlie  tnlernid  nr^na 
not  cotiUkining  air,  caljijil  "  parictai  "  if  they  lie  in  conbict  with  the 
wail  of  the  body ;  and,  also,  the  •'ovtrinij*  (subcutwieous  fat,  musoleR, 
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bODea)  if  llirv  are  of  .lulBcicnl  ningnitodp.  Thus,  freqiiontly.  in  ihe 
noighborluKM)  where  tlic  hciirt  is  [iiirietii),  ami,  furtlur,  where  the  liver 
aim  IK,  ereii  with  strong  pcrciix^ion  tlierc  i*  ■hsolutcl y  (Iviuleiied  sound. 
Not  inffoqueDtly,  Iiowovcr.  wpceially  over  the  honrt,  Kh»oliile  dcJiJi-n- 
ing  iloes  not  cxiM,  ititiec  the  Htructll^(^'t  cciiitainiii>;  itir  lyin;;  unJer  or , 
near  1>t  may  lie  reiichol  chiolly  through  trnitMiiiiwion  by  tlio  vht 
Willi,  thuu^li  it  mur  ho  only  by  its  vihrulion,  nnil  may  give  the  cImt 
iwund  belonging  to  the  air-con Itiining  structures. 

As  reganlti  tlio  tkrUtal  otferinifn,  m  nbnonnally  fiit  persons,  and 
in  ceiloniatoiiA  ili^eiisos.  thp*c  sometimes  uttAin  siivli  proportions 
that  oven  strong  percussion  yields  an  absolutely  deadened  sound ;  io 
normal,  Dioderatcly  fitt  persons  it  is  only  the  fossa  infnispinata  that 
V«ry  frequently  gires  absolutely  deaiieued  souml. 

Bat,  fiirtlicr,  parietal  tumor*,  nnd  cspccinlly  Jiuid  afeiimulationt 
in  the  pleura  and  peritoneum  (more  rarely,  thirkeninjf  of  t/ie  lunffx), 
occasion  absolutfily  deadened  soun<l  in  ense  ihcy,  togethtir  vith  the 
riteletnl  covering,  possess  sufllcient  depth  nnd  breadth. 

Moreover,  over  ribs  mnrkedly  bowed,  as  over  the  point  of  sharpest 
bending-out  of  the  thorax  in  kypho-scoltosis,  absolutely  deadened 
sound  may  take  tho  place  of  the  lung  sound:  also,  here,  often  a 
peculiar  chnngo  of  tlie  lung  (aplasia)  plsys  some  part. 

Relativtiff  dtndtm-d  aound  ocnin  where  air-containing  structuren 
of  only  small  sine  ui'p  porciivfcl,  or  where  structures  conlainiug  air 
are  only  feebly  shiiken  by  percussion,  or  wliero  these  two  condltiona 
are  met  with  together.  Thus,  a  relatively  deadeiie^l  sound  is  obtained 
with  feeble  percussion  of  uir-eontnining  strueturcs,  while  strong  per- 
cussion of  the  same  yields  a.  clear  sound;  the  blow  reaches  only  a 
small  volume  of  tho  air- containing  organ,  and  it  moreover  causes  in 
it  oscillations  of  only  moderate  amplitude,  Likewise,  where  the 
volume  of  lung-tissue  is  small,  as  over  the  apices  and  just  over  the 
lower  border  of  the  lungs,  the  suund  is  relatively  deadened,  and  this  I 
IB  true  even  with  strongest  percussion,  since  there  is  here  only  a  small 
portion  of  air- containing  material  to  be  acted  upon.  Finally,  every 
layer  of  airless  tissue  which  lies  over  an  air-containing  tissue  or  spaco 
causes  a  deadening  of  the  percuss  ion -sound  of  the  latter — i.  f  ,  a  rela- 
tively deadened  sound — if  the  overlying  layer  is  not  so  thick  as  to 
cau:4e  an  absolutely  deadened  sound.  Subirulaneous  fat,  muscles, 
boncii,  jiarietal  tumors,  thickening  of  lungs,  layers  of  Quid,  eallositJe) ; 
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—^1  tlicfli*,  M  overlying  nirlcss  iiiksms,  dosilen  the  soaiii]  in  propoftion 
to  their  aiir. 

A  s{i«cial  <)Mcription   is  roqmnxl  both  of  pariolnl  miil  of  dvvplt/ 
ttaUd  airl^at  parU  which   Dormilly  cunMin  air,  Buoh   u  appear 

Fm.  III. 


■HUnlf  4a«: 


lunjf 


Cling 


Wnk  |«mmi<iu.  BuoDg  pFrcuaion. 

Dlagnaiinatk-  ntpruHiUtloD  of  Llio  valDi)org«ntlap*mi«ilnu  in  •leUominiug  ptrlalal 
asai1«a«ti>Hi  iii  Ui«  liinp.  Ti\b  Icugili  of  tli«  »rraw  iniliealM  lb*  tlrwiiiili  iif  ih?  per- 
onrion.  lliB  liu  at  llio  Iml^livl  ltianj{lu  Ibo  ttloiit  of  (he  Tlbnliani  In  bruwllb  aii-l 
depUi.  V*  Doticv  iIikL  wMlf  p«rcua>tou  ii  better.  I«aiue  it  (Itcs  ■  dpaloned  uutiii 
o*pr  lh*Uki4k«iiin);.  wliilBovbrth«luiigUgirM»<il«rMuuil. 

i^l>eci»ll^  in  thv  lungs  u  a<;uM  aiid  chronic  pneumonic  thicktningt, 
infarction,  nml  tumort  For  tscertaining  Duch  «oliili6cati<>na  it  in 
nuoeasnrjr  not  ii>  porcuss  loo  Krongly :  then  we  shitll  |ilainly  wake 
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SlroriK  percuMlon.  WmIi  jmrcuMion. 

D<*fnnuiu(ia  rtprawiiutina  nf  ttiB  vaIiu  of  itniispeNiuiloo  in  dal«rmjalng  eon- 
doiuatio*  in  tb*  laa^  'X'"!  *t  tniiie  >liaUn<^  fnini  tha  «arf*iM.  Tlti  •irengtti  of  tba 
pBKUMMa-Mrofc*  ia  indiiBtwl  liv  ili«  langth  >if  tli*  itrtowi.  Ttio  Iiati^linl  trianxU  *howi 
Ibo  oxtHilef  UiaoaellUllolia  la  binwllb  and  deptb- 


out  tJi«  place  vfliere  there  is  nir  by  the  diflerenoe  in  sound,  if  the 
given   pat«b  of  thickening  mvasurra  as  much  as  nboot  fivo  cm.  io 
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breadth  uii]  two  cm.  in  ilcplh  («ce  Fig.  30).  IK^posiu  w!iich  are 
located  at  nbout  throe  to  four  ctn.  in  depth,  if  they  &re  correspond- 
ingly large,  may  be  detected,  but  only  by  very  strong  percusaion ; 
then  wo  elicit  n  relatively  deadened  sound  in  the  midst  of  what  is 
quite  normal,  as  is  shown  by  Fig.  '21. 

Sensation  of  IIk8I.*t.ancb, — Wo  introduce  hero  the  description 
of  this  symptom,  although  it  really  belongs  under  I'alpation,  but  in 
truth  it  is  most  intimately  connected  with  Percussion. 

With  the  percussing  Bnger  (less  distinctly  with  the  hammer)  the 
examiner  forms  an  opinion  of  the  diyret  of  raittanf-v,  or,  lo  express  it 
better,  concerning  the  deffree  of  capacity  of  the  parts  lying  beneath  it 
to  vibrate.  This  fe«ling  of  resistance  is  strongest,  the  power  lo  vibrate 
least  conceivable,  where  it  is  absolutely  deadened,  the  sound  identical 
with  the  "thigh  sound";  hence, normally,  where  we  strike  upon  thick 
muscle,  also  bones  and  muscles ;  pathologically,  it  is  especially  distinct 
over  large  plturitic  nxruJatiotu,  veiy  tkiek  pleura,  solid  parietal 
tumoTM  of  tKf  rlieat ;  over  laiffe  aolid  abdominal  »weUinii»  ;  and  in 
extremely  mre  cases,  in  cxtenaive  thickening  of  luitg»,  where  the 
bronchi  are  completely  stopped  (as  in  tlie  so-called  "ntdwire  pneu- 
monia "  of  the  French. 

When  the  peroutnng  hammer  is  used  to  ascertain  the  feeling  of 
resistance  the  index-finger  is  placed  upon  the  head  of  the  hammer, 
which  bos  always  seemed  to  me  a  very  poor  substitute  for  finger- 
percus.<iion. 

Other  authors,  as  Weil,  find  a  marked  feeling  of  resistance  only  over 
Bussive  layers  of  fluid.  1  have  often  convinced  myself  of  the  presence 
of  marked  resistance  in  the  cases  above  mentioned. 


4.  Topographical  Percussion :  DeUrminini;  the  Parietal  Boundaries 

^  Or{/aris. 

Only  of  a  part  of  the  internal  organs  can  we  determine  the  bound- 
aries by  percussion  on  ihesurfaoeof  the  body.  The  conditions  of  such 
determinations  are  these: 

{a)  That  tlie  given  organ  he  parietal. 

lb)  That  it  yield  a  sound  differing  from  its  surrounding  tissues. 

Hence  wo  can  mark  off  the  boundaries  of  a  parietal  organ  that  gives 
an  absolutely  deadened  sound  from  one  that  gives  a  clear  (tympanitic 
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or  tu>n-tjiii[MnitJc)  toami,  ks  th«  liver  from  the  lung  or  atomncli.  the 
Iioart  from  Uio  lung;  of  a  paiietnt  organ  that  {:\vea  a  tvoipaiiitio 
»oun(l  from  one  (hat  yields  a  non-lympanitio  sound,  sh  tUe  lung  from 
tlio  nlomadi  or  tlie  int«Htine ;  of  parietal  organa  with  tvmpanitie 
sounds  of  diH'creot  pitch,  aa  the  stomadi  from  the  intealine-i;  and 
sbo,  thougli  very  seldom,  two  organs  of  non<tyiupuniiic  nounil,  in  case 
titty  are  of  very  different  pitch,  as  piiouinothonix  from  lung  lying 
ftgaiDsi  the  opposite  side. 

But  we  can  never  recognize  the  houndaries  between  two  organs 
giving  deadened  sound  (heart  and  lungt'),  nor  between  the  hnrt  and 
fluid  ellusion  in  the  pleura  (see  below). 

Method  of  Dftermining  tht  Boandary.—ijtnenWy  we  percuss 
from  an  organ  that  yields  a  clear  snund  toward  that  which  gives  a 
deadened  sound  and  upon  the  line  which  standii  perpendicular  lo  the 
expected  boundary-line  (hence  the  plcxitneter  or  the  j>lexiineter-6nger 
b  placed  pamllel  to  the  boiin<lary-line),  We  procnr))  by  long  stages 
npon  thifl  peqtendicular  (nlriking  it  at  intorrula  of  about  3  cm.), 
until  the  Mund  haa  so  dii^linctly  cliaogcd  that  wc  are  convincvd  tlwt 
we  are  over  another  organ.  Then  wc  drfine  the  boundaries  by  placing 
the  ptexiuietcr  at  shorter  and  »liort«r  intervals  until  we  have  de6ned 
tlio  boundaries  as  sliarply  as  |>oiwtblc>  This  is  tnu-ed  by  means  of  a 
blue  pencil.  AAcr  the  boundaries  have  been  detormined  at  various 
points  and  they  have  been  thus  marked,  then  the  points  are  united  in 
aline,  which  is  the  houndary-tine  of  the  particular  organ.  Therult 
rncut  important  lo  obnrrve  it  to  prreutt  very  lightly  ahny  tht  hordrr 
Iff  thit  organ  we  are  tri/inff  to  locate. 

It  is  easy  to  sec  the  n^ason  for  this :  I .  By  ttrong  /lereuuion, 
as  of  the  livor  close  to  the  lower  border  of  the  lungs,  we  should  at  the 
nine  time  disturb  tho  adjacent  lung  and  so  would  elicit  a  noticeatde 
dear  sounii,  and  wc  sbooM  then  easily  think  that  we  were  still  over 
tlic  lung.  In  tlte  same  way,  in  determining  the  lower  border  of  the 
lirer,  by  strong  percussion  we  disturb  the  intestine  which  here  lies 
ander  the  thin  portion  of  the  liver,  and  so  get  a  tym|Minitic  tone. 

2-  Tlio  car  perceives  the  very  slight  ditTorences  of  sound  which  exist 
upon  the  Iwrder-line  (wo  remember  the  lower  border  of  the  lung,  how 
tlie  clear  sound  yielded  by  it  most  have  slight  intensity)  better  if  the 
•oand  is  itself  slight. 

For  thow  who  arc  trained,  the  simplest  method  uuy  be  recom- 
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rneniled,  thai  on  approaching  tbe  bounilaiy  between  tlie  tiro  organs  one 
should  niceeasirely  percuss  the  more  lightlj. 

Ader  this  indiapenHublo  explanntion  of  the  general  rules  for  per- 
ooniofl,  we  again  utce  up  in  succession  ihe  mediods  of  examination  of 
Uw  rwpirator;  organs. 

i-BRCO^ION   OF  TRB  THORAX,  SSPBCIALLT  OP  TUB   LUNOS. 


1.  Mfthodg. 

It  ii  bc«t  first  to  percnn  patients  who  ar«  out  of  bc<I  in  the  etnod- 
ing  po«ture,  ninl  Uut,  if  necessary  fi^r  the  Tront  of  tho  chest,  lying 
down.  Upon  bnlridilen  patients  the  examinBtion  oftlio  cimt  is  cou- 
dseied  with  the  patient  in  the  dorsRl  position :  for  percussing  the 
back,  we  have  the  pntiont  sit  up.  We  must  then  tjike  care  that  the 
patient  nl»  in  ft  nymmetrical  pontion,  but  with  the  lonst  possihlo  ten- 
sion of  mnsclcfl ;  the  head  is  held  exactly  straight,  and  especially  in 
pereuning  the  supraclaricular  dupressions  it  most  not  be  turned ;  in 
the  dorsal  positiun  tlio  arms  Wc  quietly  by  tho  side  of  the  thorax. 
Both  in  sitting  and  standing  the  patient  bows  the  back  a  little,  in- 
clines tho  heiul  slightly  forwanl.  allows  the  shoulders  to  hang  and 
folds  the  forearms  across  the  chest.  Every  contracting  muscle  in> 
creaoes  the  thickness  of  tho  covering  by  its  swelling  and  increases  the 
impreBsionof  diilno«:  hence  contraction  of  the  muscles  of  the  thorax 
must  as  much  as  possible  bo  prcvDDle<l. 

In  finger- percussion  of  the  front  of  the  chest  with  the  patient  in  the 
dorsal  position,  wo  approach  the  bed  if  passible  so  na  to  stand  on  the 
left  side  of  tho  patient.  From  the  other  side  it  is  not  potuiible  to 
l^ace  the  finger  of  the  left  hand,  used  as  a  pleximeter,  symmetrically 
(see  below)  upon  tho  two  sides  in  both  Bupracluvicular  spaces. 

We  proceed  in  such  a  way  as  to  compare  at  every  situation  the 
paxmseion-note  of  points  that  are  symmetrically  located-  We  must 
take  particular  care  to  slrikc  exactly  upon  symmetricitl  points,  other- 
wise the  "comparative  pcrcuiwion  "  has  no  value.  Moreover,  since 
we  wish  to  make  an  exact  comparison  throughout,  we  take  care  also 
not  only  to  percuss  at  symmetrical  points,  but  to  percuss  with  equal 
strength,  and  somewhat  moderately. 

We  Brst  percuss  the  supraclavicular  depressions,  first  on  the  right, 
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thni  o»  tliG  loft,  wlicrcby.  in  cMcs  wlii'ro  it  is  of  Rpoctnl  itDjwrtiiDOC, 
wo  (IvtcnniDc  tlie  upper  bouixUrica  of  t)iD  apicoa  or  ihc  luii];ii;  tliCD, 
in  (he  swne  way,  tlic  infraditvicalor  B|wces  are  pcrcusieil ;  on  tho  two 
m\t»  in  fingcT-pcrcuaitiDii  wc  initst,  if  possible,  lioli)  the  pli-xiiiiot«r 
hunt!  in  sucfi  way  as  alwars  to  have  the  wrist  towarj  the  miJJIc  line 
of  ibc  thorax  and  the  picximoter  finger  pointlDf:  outward. 

Then  ve  percuss  tlie  tliinl  intercostal  space  ri^Lt  mid  left,  then 
downward  only  on  the  right,  and  UHually  only  in  the  intercostal 
spaees.  We  do  not  further  compare  it  with  the  left  side,  sinw  the 
heart  lies  here,  which  is  percussed  by  itself.  Then  follows  the  doter- 
miiiatiou  of  the  right  lower  border  of  the  lungs  according  to  the  rulei 
given  above  regarding  the  determination  of  parieiiLl  organs.  We 
percuss  upwanl,  coni{>aring  the  two  Aides  of  the  tbormx,  agahi  in  the 
intercostal  sfiaces.  When  we  wish  to  perouM  high  in  the  axJlIie.  the 
anus  are  to  be  abducted.  Then  follows  the  dctenainalion  of  the 
boundaries  of  the  right  and  left  borders  of  the  lungi  in  llic  middle 
axillary  lines.  Sometimes  it  is  valuable  alao  [o  percuss  from  the 
infraclavicular  spaces  sideward  ami  downward  upon  a  line  which  is  at 
right  angles  with  the  course  of  the  rihs. 

In  {>erouBSing  the  ba^'k  we  first  compare  the  sound  over  the  apices 
of  the  lungs,  thus  completely  defining  their  upper  boundaries ;  then  we 
lUSA  OD  tlie  right  and  the  left,  comparing  corresponding  intercostal 
%paces  lu  we  proceed  downward  to  the  lower  borders  of  the  hnign. 
Then  wc  percuss  on  the  sides  of  the  spine  holow  the  angles  of  the 
scapulie,  comparing  synimetrieal  {Hiitits.  The  bounduriot  of  the  lungs 
are  b«ct  detenniiicd  in  th*'  ttcapulnr  lines. 

In  tliis  way  the  thomx  \*  generally  tu  ho  percussed.  But  the 
presence  of  p<tt]iological  conditions  that  require  one  to  be  especially 
careful  in  the  Gxaiuiuntion  of  certain  piirU  may  give  the  preference  v* 
epccial  methods  of  ex :imi nation.  Tlii>«o  have  been  in  part  already 
meultoncd  in  the  jn-nend  division.  They  follow  directly  fmui  what 
was  said  there.  They  will  he  n^un  mentiomil  in  the  description  of 
perviinion  in  pathological  conditions  of  the  lung. 


2.  NtrmaX  Sound  over  the  I.ungt,  'I\achea,  and  Larttyx.     Tha 
normal  houmlant*  of  thf.  luH<ft. 

U  is  shown  that  in  percussion  of  the  lungs  in  general  over  tlut 
oonnaJ  lung  there  is  elicited  a  non-tympanitic  sound.     Dnt  this  sound 
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SR  regards  ita  inlen.iiir  ut  indieidttaUif  very  difftreni  in  difTcri'nt 
persona,  alno,  in  eaoh  single  chest  it  ia  not  alike  llirougbuul,  but 
exhibite  indtvidtiiil  regional  differenr^t. 

Tlie  individunl  vnrintions  arrsngo  themselvct  first  nccordiiig  to  the 
amount  of  fut.  Very  fnc  I)»ili«s  give  a  l«n  clear  thoracic  sound,  or  in 
oi-diT  to  yifjid  fi  clwir  sound  they  must  Ite  pvrcusitoil  more  »lrongly, 
reciuiriiig  perhaps  the  uao  of  the  hummer:  but  it  ia  evident,  ns  we 
bare  Miid,  that  this  i»  unfnvoruble  for  dotormining  the  boundaries, 
for  wliich  the  rule  is  to  employ  very  light  percuHsion. 

Farther,  the  pcrciuHon-noto  of  the  chest  diflent  according  to  a<fe: 
with  children,  having  n  more  elastic  thorax,  us  well  na  with  s^jed  per- 
sons with  tliin  structurul  coverings  aud  somewhat  lax  or  rarefied 
lungs,  it  is  higher  in  pitch  than  iti  persons  in  middle  life. 

But  also  in  the  individual  thorax  the  different  regions  normnlly 
^ve  differ^t  clearness  of  sound  In  other  words,  one  region  corn- 
parcel  with  another  yields  a  relatively  deadened  sound,  and  aceording 
to  the  two  chief  points  of  view  previously  meotioneel.  namely,  aceonl- 
iog  to  tlio  varying  thickness  of  the  covering  and  according  to  the  sise 
of  the  lungs.     Hence  wo  remark  the  fuDowiag  facta: 

(d)  Over  the  apices  of  the  lungs,  even  with  strong  percussion,  the 
sound  is  not  very  intense :  for  though  the  covering  is  thin,  the  volume 
of  the  Iting  tissue  is  small. 

{b)  In  the  infntclaricular  spaces,  and  still  more  in  the  second  inter- 
costal spaces,  the  sound  is  very  intense  (covering  thin,  more  lung 
tissue ). 

(r)  Farther  down,  not  only  in  the  male,  but  in  still  higher  degree 
in  tl)0  fnnalo,  the  sounil  is  deadened  by  the  pectoral  musulo  or  by  this 
and  tlie  mamma ;  in  the  female  the  sound  may  he  absolutely  deadened 
over  the  mamma;  and  this  notwithstanding  the  &ct  that  the  lung- 
tJssue  is  here  very  considerable, 

{d)  Upon  the  buck,  the  iipi<:es  yield  a  sound  of  very  slight  inten- 
sity, since  here  there  is  n  very  small  volume  of  lung  and  a  very  thick 
body  of  iQuscte.  Oeer  the  teapultr  there  is  likewise  a  very  deadened 
sound,  at  the  spine,  and  directly  below,  oven  a  thigh-sound.  In  the 
intertcapular  xpavei  the  sound  is  clearer. 

(e)  Itflow  the  acapnia  and  at  the  fidtt  of  the  cheet  the  sound  il 
very  intense. 
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(/)  Strictly  spcnkinfT,  \\vtv  stso  bvlongs  the  dcecription  of  the  at- 
nlled  "relative  htart  and  liv^r  tUadeninij."    (Soe  pngo  134.) 

Now,  it  ifl  further  very  importiint  to  know  wliich  similiirly  situated 
poiriM  on  the  thomx  norm»lly  ^vv  ltR>  attiL-  Iciinl  of  houikI,  since  it  18 
especially  by  comparative  percussion  thnt  we  seek  to  ascertain  tlie 
presence  of  disease  on  one  side.  We  may  say  tbat  in  henhhy  people 
mnrked  dintimilaritif  of  fount'  at  aymmetrical  parts  of  the  chest  on 
the  right  and  left  sides  exials  only : 

In  the  neighborhood  of  the  heart,  as  compared  with  the  corre- 
Bpouding  part  on  the  right. 

At  the  two  tidft:  on  the  left  side  nomiallT  the  sound,  almost  as  far 

* 

back  aa  the  spiiie  an<l  fomard  in  front  at  varying  height  as  far  somo- 
tinies  as  the  fourth  rib,  is  often  clearer  tlian  on  ihe  right,  and  of  some- 
wliat  tympuuilic  tone  (combining  with  the  sound  of  the  stomacb  or 
ooIod). 

In  nildition,  there  ia  a  alight  inequality  sometimes  po»lfriorljf  over 
the  apieet.  In  right-handed  person.%  ibe  sound  on  the  right  side  at 
tbat  location  may  Rometimea  be  met  with  a  little  lean  clear,  because 
the  mui«clefl  are  iiomewhat  more  developed.  On  the  left  side,  in  left- 
hundcd  persons,  the  caac  \*  rcveraed 

l^Htly,  it  i.i  necessary  to  mention  a  point  of  greater  importtmce — 
tbat  over  tlio  whoh  ttermtm  th<ire  ih  a  clearer,  non-lympunitic  sound, 
even  where  there  in  no  lung-tixvue  «t  all,  a»  at  iho  upper  part,  of  the 
manubrlutu  (tnichea)  and  over  the  l<;ft  half  of  the  lower  piirt  of  the 
corpus  fttemi.  The  itiemum  acts  ba  an  uuuNually  thick  pleximcter. 
and  yield*  therefore  tbroughout,  and  in  etjual  strength,  the  sound  of 
the  lung  lying  in  contncl,  spread  out  over  it*  inner  surfnoe. 

The  hin/nx  and  trachea  in  the  neck  in  front  give  the  tympanitic 
•ouDd  of  a  hollow  cavity  with  xinootb  walls.  Thi«  hn*  tbopet-uliiirity 
«f  being  higher  and  more  plainly  tympanitic  with  the  mouth  open  than 
with  it  cloacd  (Williams'*  traehenl  lone,  truchcnl  change  of  sound). 
Tlie  cause  of  tliis  phenomenon  i*  not  quite  clear;  the  explanation 
given  by  Ncukirch.  and  accepted  by  Weil,  i«  based  upon  the  assump- 
tion of  tlie  mtonancv  of  the  month  changing  with  its  opening  and 
dosing.     This  will  bu  referred  to  later. 

NoRMaI,  I'KltCC^^ION-liOl'XbAKIEg  OP  TlIK  I.UMiS.  —  It  is  not 
poarible  to  define  the  boundaries  of  the  lungs  perfectly  by  percussion. 
Moreover,  by  percussion  we  can  only  esUiblisb : 
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1.  The  apieet  so  far  m  they  riM  above  the  <^liiTie1e :  they  aro  dis- 
tinguisked  by  tUeir  clcu*  itoiind  in  oocoparbon  with  the  deailened 
Boaod  of  their  Hurrouu'ling  mxR  |Htrt--<. 

2.  The  bouuiluriuii  <)f  the  left  lung  at  the  inciaura  eardiaea :  the 
lung  round  from  the  ab»oluu-Iy  dtfedooed  sound  of  the  heart — the 
ittHff'hfort  houndary. 

'i.  Tkt  lowrr  htrrdera  of  the  litntfi,  this  ospcoinlly  at  the  lower 
bonier  nf  the  right  lun|; :  thi*  lung  sound  innrks  the  boundary  of  the 
absolutely  dcadvned  nonnd  of  tliu  liver^-tlic  luag-lieer  boundarjf. 

Fi«.  SS. 


■rv  of  tliD  luD|{*  M  ■l*Mr>nin«>il  b^  paiVQKioii  id  (mni..    i  AlW  Wtii. )    yA,  th* 
ttbolungupiranli  t/.tho  lower  lintllof  llialungsj  bJ.  ilio  relationi  of  ih« 
.  at  Iha  Incitun  euriliius.    The  ilnNiglir-liktoihail  lurfitn  iwprtaMU  Iks 
ho  li«art  ■nil  livor  wliicli  »n  pariotal ;  Ui*  llshtar  buiuliinf  iihav*  Urn  i»- 
Mllod  rtbliT*  lukrt  anillirorilawlDei*.    (Seobclaw.l 

At  the  lower  bordrr  of  the  left  lung,  first  nboiit  from  the  mani- 
inillnry  to  the  midilk-  of  the  iniildli-  axillary  lino,  the  lung  sound 
marks  the  boundary  of  the  tym|)iinitic  sound  (ittotniiuh,  or  more  rarely 
ilsD  intestines)— /uN7-af Of nar A  bouiularj/ ;  next,  lliu  lung  sound  from 
ibe  deadened  sound  of   the   aplcva^—luHg-tptefH   houndarif ;    and, 
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lastly,  from  ihe  <l«a(ien«l  sound  of  tb«  kiilney— the  limff  kidnejf 
bountiart/. 

It  is  difficult  to  detenntne  the  boundurira  of  tbc  lungs,  ^inci'  titc 
rlilK-n'ncfi  of  souni]  is  ofi«D  slight,  eapedull^  as  the  tyn>paiiitio  Houtid 
of  tiiv  EtotnucU  ofleD  miogleB  vith  the  lung  sound  liighcr  up  ttian  tlie 
utttomicul  border  of  llio  lower  limits  of  the  lung;  moreover,  tlie 
loiTor  boandariea  of  tlio  lungs  clo-tc  up  to  the  spiuo  on  both  itidc«, 
becuaw  of  llic  thick  Inycm  of  tlio  cm-tor  ><i>iiij»,  require  strong  p<-r- 
cussKMi,  and  tlii?  k  unEavofablo  for  dotorminiiig  tin-  boundariw.  (See 
ftbovc.) 

Pin.  n. 


8oium1m7  <t  Uia  luniii  ■■  lUtannlneil  by  pvruiiHloa  upon  IJia  boitk.    (AlW  Whl.) 
4 4,  the  upper  liinlu  of  Iholungii  fd,  lower  linila- 

\Ve  cannot  dclormine  \>j  pprctission  tho  fVnnI  bnnlcrs  of  tlic  lungs 
bi-hind  the  alernuin.  This  is  llio  cn8C  bocnuso  the  lungs  lie  clo»u  to 
each  other  for  some  distance  there,  lunl  nlso  because  the  sternum,  like 
a  firm  huDe.  yields  n  uniform  sound  und  it  is  not  possible  to  ri?cqgiiize 
a  difference  of  sound  in  vrbal  lies  beneath  it:  it  yields  throughout  a 
clear  aouad,  very  like  the  lung  resoDSUco  over  the  ribs. 
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Honce,  it  muv  nlm  b«c]cplnin«d  tli&t  even  the  lower  jmrt  of  the 
antvrior  border  of  the  right  lanj;,  whieh  Iwhind  the  sterDum  is  limited 
by  the  heitrl,  oiinnot  be  definnl  hy  ptrcxusion;  vr«  much  more 
receive,  insiend  of  the  actual  boanilnr;  of  the  right  lung,  one  that  is 
npimtiMit — whi-rc  the  uniform  stenial  sound  is  exchanged  for  the 
kbsolutely  ileadeuod  sound  of  the  heart  M  the  left  border  of  the 
sltMHum. 

Jtelative  heart-  and  Hofr-dnadnetM.  Tlie  iletermi nation  of  the  lung- 
heart  end  the  lang-liver  boundaries  is  made  more  difScult  br  the 
peculiar  circumstance  that,  on  aceount  of  the  ainall  volume  of  luiig- 
tiasue  at  the  border  of  the  lunga,  the  renoiiance  of  the  lungs  imnte- 
diatelv  over  the  borders  has  verv  flight  inteiuitj,  a  relatively-  deadened 
sound.  We  pereusa  from  the  lung  toward  the  liver  with  strong  or 
moderately  strong  strokes,  ami  find,  my  in  tli«  miimmilljirj  line  at  the 
fifth  rib,  a  strong  relaiivtOy  dendeneil  aound  which  tlic  beginner  ia 
inclined  to  regard  n.i  abftcdnto  liv«>r-deudiic.«i.  But  thiit,  a.t  hiLt  been 
eaid,  corresponds  with  the  thinning  of  the  luug^i  at  the  li>wer  border. 
In  thi.4  way  a  xonoof  rolntivo  deadnefti  maniroAlit  iucif  over  the  whole 
of  the  lower  border  iif  the  right  lung,  c-xcept  clow  to  the  spine  behind, 
and  in  n  similar,  hut  somewhat  «iiialler  Bone,  the  htsirt-dcudnciw  hows 
round  an<l  lo  the  L-ft;  tlii«  is  the  (incora-ctly)  jto-cnllcd  rrlative  livcr- 
iiml  vclutivc  hcart-'dcadnei>i>,  as  imlicated  \ty  the  light  shading  in  Figs. 
2*2  iind  2:J  Also.  H->mctinie«,  there  is  nuch  a  relative  deadncstt  over 
the  lung-splccn  tioundnrj.  It  does  not  cji'nt  over  the  Iung>8tomaclt 
boundary,  bocauso  here,  l)y  moderate  porcuKsion,  tlie  coincident  sound 
of  the  stomach  C4i»ses  a  low  tympanitic  sound. 

These  zones  arc  dingnnstically  important  only  in  isolated  coses,  and 
thoy  have  nothing  to  do  with  enlargement  of  the  hcsrt,  liver,  or 
spleen. 

In  order  to  avoid  deception  by  these  conditions,  when  determining 
the  boundaries  it  is  neccmnry  to  take  care : 

1,  To  percuss  lightly  in  dctcnnining  the  bnnndarics  of  the  lung*. 

3.  To  mark  the  lung-hoart  and  the  Iun;i-livcr  boundary,  that  is 
Uio  border  of  tlio  lungs  where  the  relative  dcailii<.-ss  passes  into  abso- 
lute licadnw".  or,  in  other  wonls,  where,  in  percu«ing  from  the  lunffs 
toward  the  heikrt  and  the  liver,  the  dooducss  begins  to  be  so  marked 
tlml  it  no  longer  increases. 

On  the  average,  that  is.  in  middle  lifo,  we  thus  find  (<<om[»tro  Figs. 
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22  nnil  23) :  the  Ittntf-iivir  fmundiin/  iti  tlie  tnummillarr  lino  nt  tliv 
sixth,  in  the  inidillo  tixitlsn,-  hnc  at  the  t-ighih.  in  tfii-  scspulBry  line 
at  the  t«Dth  rib;  M«  hwer  hordtr  of  tlteleft  lung:  in  general  as  high 
as  (he  right  onl;  in  the  tnammillarT  lino  at  the  lower  honliT  of  the 
eixlh  rib;  the  lunff/itart  boundary:  at  the  fourth  rib  and  more  or 
lees  just  without  the  parasternal  line ;  the  upper  limiU  of  the  apicet  nf 
the  iungt:  three  to  five  cm.  above  the  clavicle. 

Differcncea  iy  reamn  ofaffe.  In  children,  the  lower  border  of  the 
InngB  is  from  a  half  to  a  whole  intercostal  space  higher ;  in  old  per- 
Boos,  it  iit  thai  much  lower  (Weil).  There  is  a  like  difference  as 
regsrda  tlte  lung-heurt  boundary.  That  is,  the  lungs  increase  with 
the  yeare,  as  compared  with  other  organs, 

Ditplaeenifnt  of  lower  border  of  the  lu'i</s  i»  manifeat  hy  permuioH  : 

1.  In  deep  insjiiralion  and  expiration  (activomobitity):  in  the  mid- 
dle axillary  line  the  lower  border  sinks  with  deepest  inspiration  about 
three  to  four  cm. ;  in  the  miinimilUry  and  scapular  lines  about  two  to 
three  cm. ;  in  deepest  expiration  it  rises  up  not  quite  so  much  above 
the  average  location  (Weil).  With  deep  inspiration,  at  the  inciaum 
cardiucii  the  lung  morcB  M  as  quite  lo  cover  the  heart;  and  it  may 
even  entirely  ohMcure  the  heart  dulne.'u. 

'2.  In  change  of  position  (passive  mobility) :  when  lying  upon  one 
or  the  other  side  tlio  lower  border  of  the  lung  of  the  opposite  Bid« 
movm  down  n»  much  as  three  to  four  cm.  (Qcrhardt,  Salier,  Weil). 


8w  Ahnormal  Sound  over  the  Lunyit,  Ahnormal  potition  of  tht 
border  of  tht  lunyt. 

A.  "Dkadknei*  RfsoN'AXfK. — In  order  not  to  overlook  alight  dead- 
ening we  mu^t  remember  what  wai  Raid  upon  comparative  perciL-uiion 
on  jMige  124;  if  the  comparison  with  ttic  opivosite  side  i»  inadiniitsibk', 
a«  when  huih  sides  are  discai'ed,  then  the  comparison  is  made  with 
ibe  udjiicent  parts  upon  Uie  same  side,  bearing  in  mind  the  normal 
n^ionat  dilfercnces  of  intensity  of  sound. 

Thus,  in  ditente  of  both  apicet  w«  sometimes  rccognixe  the  dead- 
new  of  llie  apex  to  he  le-".*!  allW-ted  by  comparing  the  resonance  over 
tbi)  latter  with  tlio  pcrctwsion-rc^oiianoe  a  little  lower  down  ;  riinem- 
IwriDg  that  normally  the  resonance  over  tlie  Brat  and  second  inter- 
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ontiil  fftatJiH  taunt  W  clearer  than  in  *.b«  »apnciKri<:iilu'  f{ia«c.  ksd 
cl'iirr;r  tliaii  'ivt^r  lh«  t)ilr'l  int^riy^ul  »p«ce. 

HiitaWi,  witli'iiit  f'irtk<fr  r'jii-t-]«Tatir^D.  ve  mn^i  a'ri  iesigaate  rrtrr 
ilirtvlti'rfut  ajt  'liic  ft  an  internal  or^n,  but  comider  the  dndming 
influctM^  'if  a  «haq<lv-Vjw(;«I  rib,  eic.  Slight  deadening,  without  wit 
otIi'T  r)atlii>l'i;!i';al  evHlcnci;,  0!peciallr  over  the  apice?.  is  to  be  given 
vuliKf  with  v(;ry  (irt.-at  ':»uti'iri. 

^i:!)  ItvHOtiHrn.'K  \»  iXeaAt^tiA  b_v  tlie  ilevel'ipment  of  airless  ti»ae  io  the 
liiri|{it  iiitlicr  by  con'l(;nHatioii  or  by  Holid  new  formations  in  them. 

In  uroupout  pnt^uraonia  till:  lun^'tittsni;  in  the  height  of  the  disease  M 
in  the  Htage  of  lie^mtization.  (iencraDy  in  a  Urge  region  it  is  completdy 
<lit|iriveil  of  air  tiinntfih  the  filling  of  the  alveoli  with  inflammaloiy 
vxuilation.  An  intunne  dea'htning  \n  coexteniiive  with  this  condition. 
It  tielilotn  l>econi'M  abnolutely  (leadened  like  the  thigh-sound,  but  there 
<iin  getmnilly  he  rwogniwd  a  uligbt  tympanitic  tone.  The/eeling  of 
t'riiiiilan''e  in  generully  likewine  correHpondingly  Increaaed,  but  not  so 
much  iiH  in  tlie  nine  with  a  jilcuritic  exudation. 

Thi;>h-iluhicHH  and  very  marked  feeling  of  resistance  may  exist  with 
criiupiiui  jiiif.umonia  if,  beHiilea  tlie  liing-tissue,  the  bronchial  tubes  of 
ihiit  jmrt  of  the  lun/^  iire  likcwiHe  completely  filleil  with  the  exudation 
("iiiBHHivo  jinoumoniA"),  or  if  the  croupous  pneumonia  is  complicated 
wilh  tt  hir){u  pleuritic  exudation,  which  is  then  almost  always  behind 
and  low  in  the  chest.  The  extent  of  the  deadening  in  croupous  pneu- 
monia very  frupiently  corresponds  with  a  lobe  of  the  lung,  because 
of  its  Ixnn^  a  lnhar  pneumonia,  or  there  is  evidence  of  an  enlargement 
of  the  liibo  in  all  diivctions  (the  inilainmatiiry  exudation  spreads  out 
to  a  cunsideruhli^  extent).  Often,  therefore,  in  this  disease  we  may 
recognise  the  hnundEiries  of  liio  lobe  in  the  figure  of  the  area  of  dead- 
ening, or  the  houndarii's  which  correspond  to  the  tracing  of  the  lobe 
enlarged  in  nil  dirwtions.  The  infiltrated  part  of  the  lung  may,  how- 
ever, bo  also  smtilli'r,  especially  on  the  surface  of  the  lungs,  occupying 
so  Hmtill  an  extoiii  as  not  lo  cause  any  recognizable  deadening. 
Anscultntion  (which  sec)  here  loads  to  a  conclusion  sooner  than  per- 
cussion. 

In  iho  ncighlmrhood  of  nn  infiltration  the  resonance  is  generally 
ahnonnally  loud  and  dwp.  oven  slightly  tympanitic  (compare  what  is 
said  of  croupous  pncuniimia  under  li.  Tympanitic  Sound). 

Since  the  infiltnito«l  lobe  of  the  lung  is  somewhat  larger  than 
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borbkI,  9om«t)me«  in  pniMitnoniA  of  tho  vbols  lower  lobu  <Icn'ln»H 
will  bo  fovai  posuriorljr  lu  fitr  uji  n»  the  apex  witliout  tlie  npex  being 
involved.  Percumon  upon  the  fmot  of  llie  clicst  then  yicMs  n  nrj 
louJ,  drop  Bfliind  over  tlio  upper  piirtof  the  upper  lobe.  Fiirllicr.  for 
tliv  Euoio  rmion,  in  pneumonia  of  the  lofl  lower  lobo  tbo  loiror  borders 
of  i)ic  deadoea  may  oventtcp  tbe  region  of  tlio  normal  boundariea  of 
the  lungs,  na  the  marking  out  of  the  1ung-»toinacb  boundanr  then 
ehoiiB  tlial  tlio  »o-eit11od  *' buIftDoon-sbapcil  »pace"  is  somewhat 
Kinnller.     (See  under  Digestive  Apparnlus.) 

Also  in  catarrhal  or  tobufar  pneumonia  and  tubercoloais  (in  the 
so-called  infiltrated  tubt^rculosia  of  a  liirger  part  of  the  lungs)  there 
may  be  an  extended  tliickcning  and  a  corresponding  deadening. 
Often,  indeed,  there  arc  pathological  depo«it4  so  Hoiall  that  their 
presence  ia  not  revealed  by  percussion  ;  but  though  widely  ncattere^I, 
they  are  interspersed  with  points  still  containing  air  and  hence  gi\'o  a 
clear  sound.  Then,  because  the  tissue  of  the  partu  atill  remaining 
ni'i'inal  ia  somewhat  lax,  the  resonance  ia  often  tympanitic.  Or,  lliff 
latter  (Miund  ia  mingled  with  that  of  deadnesa  from  the  infiltrated  \iaTi» 
— the  tympanitic  deadened  sound. 

In  tahrrridciiM  of  the  apid/n  of  the  lungs  there  ii.  at  the  beginning, 
in  very  .alight  measure,  u  mingling  of  tliickened  parui  with  Ukjuc  con- 
taining nir,  but  relaxed;  hence  the  resonance  in  the  beginning  over 
the  diMitM'd  a[H'X  li  very  often  tympaiutic  or  tympanitio-deadcneil.  in 
companion  with  the  healthy  apex.  Moreover,  thero  is  early  retraction 
of  the  npper  br>undary  of  the  apex  upon  the  aRe«tcd  side.  (See  under 
Diminution  of  the  Houndariee  of  the  Lungs.) 

Idrge  hcmorrhngic  infarctions  and  sections  of  the  langa  compressed 
even  to  the  point  of  not  contJitning  any  air.  as  from  pleuritic  exuda- 
tions, tnmon,  and  largo  jwricnnlial  exudations,  may  likewise  give  a 
deadened  Boun<L  Finally,  it  is  conceivable  th.it  solid  tumors  of  the 
lungs  (sarcoma,  carcinoma]  produce  the  same  uflects  in  cose  they  lie 
upon  the  surface  or  attain  to  u  certain  size. 

(/>)  Resonance  is  d(.-ndencil  by  the  prc^i-ncc  of  a  deadening  medium 
over  the  lung^ — that  \^,  bttwci-n  it  and  tlie  percussing  finyer. 

Motit  important  of  these  is  pleuritic  exudation.  Generally,  thin  first 
Appears  low  down  posteriorly  in  tho  complementary  space  and  above 
it,  and  if  it  amounts  to  aa  much  aa  400  cubic  cm.  it  may  even  be 
reoognixed  by  light  percimJou.     Corresponding  with  the  incrraKc  of 
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A*  Modalion  the  irc*  of  dcsdnoi  wPI  gndmllT  twcmne  mm] 
ttlMave:  tu  liiaitt  ordinarily'  Gomepontl  with  ■  fluid  rarfaea 
sludi,  whila  ibe  patient  is  ia  the  po«tiir«  most  frequieotlj  aammcd.  is 
•oowvbat  bonxonbil ;  tbat  is  lo  say.  in  bedridJra  patients  tli«  fitiid 
Iwtb  itself  higli  up  on  the  posterior  vail  of  the  thormz,  and  the 
timita  on  the  sixles  and  in  (root  drop  oflT  sharplr :  while  irith  pcopla  - 
who  are  much  out  of  bed,  or  may  still  be  at  worl:,  tb(^  flaid  siandt 
equally  bi^h  in  front  and  at  the  hack  of  the  chest.  AVlien  the  elltisioa 
ii  very  large  the  deadnflM  may  extend  ereo  to  the  apex,  both 
aatetiorly  and  poMeriorly.  It  luickly  becomes,  with  considenUa 
•ffiuion,  an  absolute  deadening  and  nitb  the  moet  marked  feeling  of 
nnaluioe. 

Correapoading  with  the  increaae  of  the  fluid  the  lung  becomes  lax 
in  an  ever-inereaaing  area,  since  it  may  then  follow  its  elastic  tnc- 
lion;  immediately  over  the  fluid  it  gives  deadness,  and  when  there 
it  a  large  exodation,  where  nt  least  there  is  ordinarily  left  a  district 
witli  clear  loand,  namely,  high  in  front,  it  yields  an  abnormally 
loud  aiid  deep,  or  a  tyupanitie  sound,  itomedmea  with  (he  noise  of  a 
•pinning-top  (mo  page  1^).  A  very  Urge  exndatton  may  even 
comprcas  tlie  tung  to  such  a  degree  aa  to  expel  all  air. 

When  there  in  a  certain  amount  of  exodation  its  wei^t  presses 
apon  the  diaplirugni,  increases  the  nSected  pleural  cavity  toward  the 
side,  prenaeo  out  tlie  side  of  the  thorax  (see  above),  and  pushes  the 
inedinxtiniim  and  the  heart  over  toward  the  sound  side  (see  Displaoe- 
nent  of  tlie  Ilcart).  The  downward  pressure  of  the  diaphragm  in 
cnRKi  of  pleurisy  of  the  right  side  ih  recognized  by  the  liver  being 
lower  (i>«o  I'crcuasion  of  tlie  Liver).  In  pleurisy  of  the  left  side,  it 
may  directly  be  made  out  by  locating  the  upper  boundary  of  the  so- 
Oilhil  "  Imirmoon-ahafted  space." 

When  tlie  pleural  aurfuces  directly  over  the  exudulo  are  glued 
togttther,  then  in  change  of  position  of  tlie  patient  the  [ilcuritic  exuda- 
tion ia  not  movable,  and  tlio  boundaricd  of  the  deadncju  are  therefore 
not  changMblo;  not  infretguontly  the  exiidution  ia  entirely  "cnpMn- 
latfd  "  by  the  ndheiiion  of  ttie  pk'urul  aurfant's.  If  the  exudation  ia 
reubsorlicil,  then  the  evidences  of  expansion  and  of  di.iplaocmenl,  on 
ihr  one  bnnd,  and  the  deadncts  (nnd,  indeed,  iicrarding  to  iu  extent. 
hkewiNO  its  iulenMity),  on  the  other  hand,  steadily  diaappuiLr.     OfWn 
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the  npppr  Lonlpr  of  'IcRdnesa  then  showa  u  a  bowed  line  with  its 
cottTcsitj  upward  (Damoiseau's  ciine). 

If  s  new  pleuritic  exudation  takes  place  between  pleural  surboes 
alrradj  adherent  from  a  formpr  attack,  theo,  of  course,  it  remains 
confined  within  the  space  thus  prepared — "  encspsulated,  circumscribed 
plearisy."  The  boundaries  of  the  exudation  may,  in  Uiese  caiie^,  take 
■  Ycry  varring  course. 

Itydrothomx  practically  gires  rise  to  oimilar  appearances;  but  it 
is  generally  on  both  eidea,  vet  not  infrequently  with  a  very  different 
amount  upon  the  twoBidea.  Further,  hydrothorax  always  shown  in 
change  of  position,  although  only  after  a  certain  time,  a  change  of  its 
reUtion  to  the  thorax  in  such  a  way  that  it  tends  to  take  posAGssion 
of  the  part  of  the  thorax  that,  for  tlie  time  being,  is  the  lowest; 
aceordingtr,  there  is  what  may  be  called  a  passive  mobility  of  the 
iMMtodnrica  of  deadness. 

Serous  or  purulent,  or  ichorous,  effusion  into  the  pleural  cavity  com- 
plicating pueutoothorax  (sero,  pyo-pneumotborax)  is  distinguished 
from  tlie  above  by  iu  mobility  with  the  change  of  posture.  It  be- 
bavcs  like  the  water  in  a  bottle  when  tlie  position  of  ttie  latter  is 
changed;  in  t-rery  situation  the  fluid  maintains  a  horizontal  surbce, 
and  occasions  at  the  uninv  time,  with  every  change  of  place  or  location 
of  the  thorax,  a  prompt  variution  of  the  upper  boundaries  of  the 
desdneas. 

Further,  a  deadening  of  Uie  rwonnnce  is  occasioned  by  the  thiek- 
mtHff  of  the  plfura,  which  either  remains  nfc^r  an  exudative  pleuritis 
or  in  conjunction  with  proccMCS  slowly  going  on  in  the  lungit.  The 
latter  is  the  ciisc  very  friiquenlly  in  tuberculosis  of  the  apices  of  the 
lungs ;  marked  dcJidening,  appearing  early  in  the  beginning  of  (hv 
disease,  i*  gcntnilly  oiuHcd  by  pleural  thickening.  The  intensity  of 
the  deadneutt  is  dcit-rmini-d  by  the  amount  of  the  thickening;  it  may 
even  become  like  tliigli-dendnciw.  The  feeling  of  rMistancc  is  generally 
very  markedly  increased;  with  very  thick  deposit  this  is  po*illvR 
Tumors,  ni«  a  mnllcr  of  wnme,  likewise  cause  deadening.  Thi.-«  latter 
deadening  generally  exliibils  nn  irregular  boundary,  if  it  is  not,  n^  is 
mrely  tlie  ease,  complicated  by  plmrilic  exuilntions. 

It  is  sometimes  very  dilTicult  to  di:ntingtii»h  between  a  thickened 
pleural  surface  and  a  portiou  of  pleural  exudation  left  behind  with 
moderate  tliickening;  this  question  often  espociBHy  arises  where  the 
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dradnees  is  Iok  (Iovd  posteriorly  In  arriving  nt  a  decision  tliv  first 
^iDg  to  conHidor  is  whetber  there  m  cxpan«ign  or  oontraction,  or 
whether  there  is  a  deep  or  a  high  position  of  the  diaphragm. 

But  here,  as  well  as  id  the  often  vcr^  difficult  diffcreDlinl  diagnosis 
between  pleural  oxadations  and  tmnors,  ns  of  the  lungs,  pleura,  or 
cheet-wall,  the  application  of  the  explorative  puncture  is  the  best 
means  of  ileciding. 

Finally,  the  resonance  of  the  thorax  is  deadened  by  all  proe«s«e8 
in  the  chest-wall  which  lead  to  its  being  tbickoned — lumors,  peri- 
pleuritis, csdoma. 


The  teevnd  quality/  iff  Bouad  which  it  found  onr  diara%ed  lungt  it 

B.  Tympanitic  Sodsd. — (a)  It  occurs,  patliologically,  if  the  lung 
M  in  u  Btftle  of  elastic  equilibrium:   we  know  that  this   condition 
ig  a  consequence  of  retraction   of  the   lung:  witli   large  pleuritic 
exudation  as  well  as  shrinking  in  connection  witli  pleurisy;  fiirther, 
in  all  other  affections  of  tlie  cheat  which  decrease  iLi  capacity.    Hence 
tympanitic  reeonunce  exists  over  the  lungs  in  the  neighborhood  of 
tuniora  of  all  kinds;  Homelime-i  in  the  neighborhood  of  the  heart  io, 
exudative  puricardilitt,  more  rarely  in  hr)>ertrophy  and  dilatation 
the  heart:  lower  in  tlic  tltorax:  in  diaphniginatic  plcuri.ty;  in  high' 
poailioD  of  the  diaphragm   from  i^ubphreiHc  tumors,  abticeases,  etc.;>J 
and  in  general  peritonitis,  general  ilistention  of  the  abdomen  fromj 
ascites,  turn  ore,  etc. 

Wo  mar  also  think  of  the  same  condition  of  approaching  equilibrium 
of  elasticity  ili  arising  from  relaxation  of  the  lung-tiasue  (Weil);  and 
this  will  explain  the  tympanitic  resonance  that  exists  with  cn>upo\u 
jmettmouia  in  the  stage  of  engorgement  nnd  resolution ;  over  many 
small  catarrhal-pneuniMiic  nnd  tukn-cttlar  lii-ponH*.  ^inov  the  inter- 
vening  liivue  containing  air  has  become  lax;  and  finally,  in  ivJema 
Hf  the  liinift. 

(A)  In  conse<]uence  of  markdl  shrinking  and  thickening  of  the 
lung,  in  (ttrong  percussion  of  the  supraclavicular  fossa,  it  arises  from 
the  trachea,  while  in  percussing  the  first  or  second  intercostal  space 
it  ar!sc»  from  tliis  or  ttie  primary  bronchus,  directly  from  the  percus- 
Bion-blow,  and  so  the  broncho-tracheal  column  of  air  is  put  in  vibror 
tioa;   thus  arises  a  peculiar  change  of  sound   in    the  trachea,  the 
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muikI  villi  tlie  mouth  op^-n  bdiig  moiv  distiactly  tyaipaoitic  «nd 
higher  (Williiiais's  tracht-nl  tone). 

(<*)  Over  eavitiit  teithm  titr  lutifft,  eav€i-ji9  (tromietgf. 

Wf  mar  h»v«  liore.  ucmnlin^  ii*  the  ciivily  ilops  or  ilocs  oot  com- 
muninU;  with  tlie  outer  air  )>v  means  of  a  pervtoru  bronchial  tube, 
the  open  or  the  elotrd  tympanitic  rttonance.  In  the  rDmier  case  the 
Monnd  is  under  nil  irircum^tnncm  moro  distinctly  tvnipnniiic  and  nko 
more  intniso ;  in  tlto  latter  cue,  on  the  other  hand,  tnucli  less  distinct 
nnd  wakor,  all  the  mora  since  wo  must  assume  that  the  cavities, 
bocausc  ihcy  lie  in  the  thorax,  hiivo  more  or  less  stifT  nralls.  and  since 
the  rifpdity  of  the  wall  with  the  cavitjr  closed  hinders  tlie  condition 
that  causes  the  tympanitic  souml. 

How  Urge  the  cavity  must  be  in  ordir  to  give  a  ti,'mpanitic  sound 
it  is  nni  possible  exactly  to  state,  since  besides  the  size,  the  situation 
of  the  cavity  (whether  parietal  or  deep),  tlio  amount  of  fluid  secretion 
it  contains,  its  walls  (whether  smooth  and  vibratory),  the  condition  of 
the  surroumling  lung-tissue,  and  finally  the  vibratory  capacity  of  the 
given  thorax  must  also  be  taken  into  consideration.  Generally,  cavi- 
ties occurring  in  the  apices  from  tuberculosis  exhibit  more  distinct 
physical  characteristics  ihun  cavities  in  the  lower  portions  of  the 
Itings,  which  frequently  arc  of  the  nature  of  bronchiectasis,  since  tlicae 
even  when  of  moderate  size  must  reach  to  the  sur&ce  of  the  lungs, 
and  generally  have  thickened  walls.  Cavities  as  large  as  a  walnut  in 
the  upper  porta  of  the  lungs  gcnenJIy  give  a  distinctly  tympnoitic 
resonance. 

If  the  cavity  is  very  large  with  relatively  smooth  walls  a  metallic 
tone  ia  added  to  the  tympanitic  reeonunee. 

If  the  cavity  is  covered  by  thickened  lung-tissue  or  \t'ni\  thickened 
pleura  (this  very  frequent)  then  the  sound  becomes  (ympiiMi'iie-dcarf- 
ened :  if  by  a  very  thick  layer  of  airless  tissue,  absolutely  doadunutt 

Temporarily  marked  filling  of  the  cavity  with  secretion  deadeiu  the 
tympanitic  sound  aUo.  sometimes  even  to  absolute  deadening;  further, 
the  Ronnd  becomes  temporarily  indistinctly  tympanitic  and  deaden«d- 
tyiujaiiitic  if  a  bronchun  connecting  with  it,  otherwise  open,  bwomea 
oloflcd  (with  secretion  or  from  dipping  below  the  fluid  contents  of  the 
cavity), 

1'nder  tlilTerant  conditiona  tympanitic  sound  over  a  c&vity  my 
change  ita  pitch ;  cliange  of  Hound  may  take  place. 
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1.  The  Ao-cnlled  simple  WintricIiB  ehatigt  of  tound.    The  t; 
panitic  eoun<J  becomes  lou<ler,  more  distinctly  tympanitic,  and  higher, 
if  the  putiviit  opens  the  Diouth  wide  (nnd,  whnt  is  dcHirnblp,  at  ths] 
Mine  time  proiruih^  the  tongue  u  tittle).     This  can  only  o(.-cur  over 
tho«;  aviiics  cliat  freely  commaniciitc  with  the  broncho-irBchea! 
column  of  air. 

We  percoMi,  not  too  strongly,  while  the  pnitont   lies  or  9 
i]uiet1y  ftnd  nitcrnuti-ly  opens  und  cloties  the  mouth;  but  it  is  n< 
sary  for  the  patient  to  hreuthe  &«  superBdally  as  possible,  ur  wo  must 
compare  the  sound  in  the  sump  stage  of  the  breathing,  since  the  soiin 
alaa  sometimes  changes  it»  pitch  according  to  the  stage  of  the  breati 
(oompsn;  under  4.  Respiratory  change  of  sound). 

The  explanation  of  this  symptom,  as  of  the  tracheal  change  oi 
sound  which  is  exactly  similar,  is  that  it  is  from  the  change  of  con- 
sonance of  the  mouth-throat  cavity. 

This  Wintnch's  change  of  sound  may  also  occur  over  cavities  in 
anoh  a  way  that  the  sound  with  the  mouth  closed  ia  markedly 
deadened,  with  only  a  truce  of  tympanitic  sound  (especially  wiik 
marked  callous  formations  over  Uie  cavity),  and  only  with  ttie  month 
npen  does  the  sound  become  tympanitic  (at  the  same  time  becoming- 
louder  and  noticeably  higher). 

I  would  like,  therefore,  in  opposition  to  Weil,  to  insist  thai  wfl 
ought,  if  ttiere  is  only  a  slight  possibility  of  the  existence  of  % 
cuviiy,  and  also  in  the  case  of  tympanitic  sound  slightly  distinct,  even 
indistinct,  with  dulnees,  to  apply  the  test  of  Wintrich's  change 
sound. 

It  is  very  easy  to  confound  the  »imple  WitUrieh't  changt-  of  sound 
with  Williams's  tracheal  tone.  We  should  take  notice :  (1)  Whether 
there  '\*  xnry  murked  shrinking,  when  it  is  much  more  likely  to  indi 
cote  change  of  sound  than  Williams's  tracheal  tune.  (2)  Whether  in 
order  to  chuhc  the  change  of  sound  only  weak  percussion  (cnvity)  or 
strong  percussion  (trachea  or  bronchus)  is  required.  (3)  Whether 
there  are  other  .tympioms  of  a  cavity. 

Simple  Wintrich's  change  of  sound  points  witli  grentttr  probability 
to  0  cavity.  Hat  its  value  as  an  indinition  is  diminished  by  the 
above-mentioned  powibility  of  being  conf'mnde<l  with  Williams's 
travhotl  tone. 

1.  Interrupted  Wintrich's  change  of  sound  (Gerhurdt,  Moritz).     It 
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is  distinguished  from  the  aimpto  in  thai  in  some  positioas  of  the  body 
it  ifl  plain,  in  otLera  it  i§  indistinct  or  is  minting.  Tlic  explaoation 
of  ihia  in  that  in  one  position  t]io  brooehus  lending  to  the  osvitj  is 
open,  while  in  the  other  it  dips  into  ttie  secretion  in  i3ie  vavit;  and  m 
isclond.  In  tiita  way  the  tracheal  change  of  sound  ciinnot  possibly 
be  intermpied 

This  oliange  of  sound  is  very  rarely  mot  witli,  but  it  is  t«  be 
regnnlod  M  a  positive  sign  of  a  cavity. 

8.  Ofrhardt'i  ehanife  of  »vund.  A  tympanitic  sound  cbangm  ila 
[uttli  if  the  patient  changes  bis  po!iturc(upright,  dorsal,  side  poAiiion); 
and  •ontetimes,  if  tlie  patient  chongos  from  tbe  donal  to  tbe  upright 


Fn.  ». 


It^  eluuigB  uf  (Dand  — 6ch«raall«  NpnaanUtion  of  Uio  Whkvior  u(  tbo  wnMfiU 
oT  •  «*il7  wilh  ■  di>iifi«  of  poiilion  «f  tha  tedjr  of  th*  psIienL 

pontion.  the  »ounii  bvcotao))  deadcncd-tympanitic  or  absolutely  dead- 
ened over  tlic  tower  part  of  the  cavity,  because  in  this  position  the 
fluid  contents  of  tho  cavity  como  into  contact  with  thi'  chest-wall. 

tierhardt's  change  of  sound  may  take  place  over  communicntiug,  as 
well  as  over  closed.  cavitii<«.  The  change  of  pitch,  in  ciisi^  the  cavity 
la  open,  may  have  very  dilTcrent  causes,  which  we  will  not  discuss  here. 
In  eloeed  eavities  it  is  really  due  to  a  change  in  the  tension  of  tbe 
chcM  (and  cavity  T)  wall,  perhaps  also  to  a  change  in  the  sixe  of  tbe 
pan  of  tliv  cavity  ciuilainiiig  air — ■  change  caused  by  dilfcruni  loca> 
lion  of  tlie  secretioD.     (Sec  KigH.  24  and  25,  from  Weifa  Ilandhook.) 

lierhanll's  change  of  pound  i.-*  in  every  form  an  almost  cortaJn 
symptom  of  a  eurity,  but,  like  the  fonner.  it  is  very  rare. 

4.  Friedreich's  or  the   rttpirator^   ehemge  of  loimdi   tlio  sound 
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bvoomos  liighcr  nt  the  hciglil  or  ii  <Wp  inspiration.  Tliis  occars  not 
alono  over  cuvilic:*,  but  inny  1>0  ubscr^'ed  in  any  case  of  tymjiauilic 
touDtl  ovvT  the  lungK,  It  depends  upon  the  increased  tension  during 
in^pirntion  of  llio  cbest-wuU  and  lung- tissues,  likewise  of  tbe  wall  of 
ike  cavity. 

IttlotMnot  have  diagaoatic  significance.  But  it  ia  important  to 
know  it  in  order  that  wc  may  nut  be  misled  by  it  in  the  examination 
of  otlitT  uhaugoa  of  sound:  therefore,  we  ought  in  testing  tliU  to 
observe  the  rule  to  porcusa  during  very  superRcial  breathing,  or  still 
hotter  always  to  percuss  at  the  same  stage  of  the  breathing,  aa  ban 
boen  said  above. 

((/)  Finally,  tbe  tympanitie  tound  occurs  in  very  rare  Ctsma  in 
pneumothorax  and  sometimes  entirely  in  caaes  thai  have  pennancnt 
anil  completely-open  SfttuUc ;  this  "  open  "  pneumothorax  in  g»nerallj 
circumscribed.  In  pneumothorax  tlie  tympanitic  sound  way  same- 
times  exhibit  Wintrich's  change,  since  tbe  physical  conditions  upon 
vbich  it  depends  are  also  present,  wt  in  targe  communicating  cavities : 
Open  ouvunuoioatioii  of  an  air-space  wilh  the  broncbo-trachciil  column 
of  air.     Here  wc  have  also  tuetjillic  tone  (see  p.  136). 

iVoJH  «(ftfu  tpHii-top,  [(.Vai?*ci/-/K>f]  {brnit  de  pot  filf).  It  seems 
that  this  is  the  most  suitable  place  to  descrilte  ibis  phenomenon,  wbtcb, 
while  very  surprising  and  remarlcable,  is  of  very  subordinate  diagnostic 
significance.  It  consists  of  a  peculiar  click  ("clinking  of  coin"  or 
"trembling"),  which  sometimes  accompanies  the  clear  sound  and 
indeed  generally  tbe  tympanitic,  more  rarely  the  clear,  unn -tympanitic. 
It  corresponds  to  the  noise  which  occurs  when  wo  atrilce  a  cracked 
pkto  or  pot.  or  when  we  bold  the  [wlms  of  tbe  hands  together  lightly 
and  then  strike  them  upon  the  knee.  It  occurs  in  the  thorax  if 
M)  in^tanuinoom  current  of  air  of  a  given  force  is  driven  from  the 
luDj^  against  the  larynx  by  tbe  percussion -ftroke.  nr  if  during  expira- 
tion a  atrcsni  of  air  flowing  outwanl  is  for  a  moment  suddenly  sharply 
arrested.  This  symptom  recinircj  v>trong  pcrouswion,  yielding  thorax, 
and  thin  covering  (generally  in  front  superiorly,  and  also  below 
poeteriarty).  It  occurs  soniotimei*  in  normal  caaei,  espeoia3ly  in 
children. 

ratbologically  it  occurs: 

1.  Ovvr  lar'f  parieUil  eavitin,  here  often  remarkably  intense. 

2.  \u  pnfiimothorax  teilh  op^nfitltUa,  especially  if  circumscribed. 


E-XAiliyATioy  OP  TUP.  SSffPtltATOHr  APPARATVS.       185 

3.  Over  pneumonic  ilrpotitt. 

4.  Over  Mraeli-d  lun'j  tistitf,  e^tecMly  nbove  IwRe  plaiirittc  «xuda* 
tioDs  (high  in  fruni),  niniljr  in  the  nirighbarliuoil  of  tiiickeuetl  portiona 
of  long. 

Thut  i>lienoiiicnoii  is  nlvaj)i  more  distinct  it  we  percuaa  ilnring 
expiration ;  vory  often,  eBpeciolly  in  ciuo  of  caviljr  aD<l  open  pneomo- 
tlionx,  it  bconnim  loiiJi-r  1>r  opcniiiji;  the  mootb. 

Aa  nbove  rvuiurked,  this  sympioin  lias  almost  do  diagnostic  meaning, 
since  it  it  pT«Miit  witli  siicli  raryiag  conditiona. 

Tho  Doiae  is  caused  by  a  swift  carreni  of  nir  striking  at  a  narrowed 
point;  this  happens  at  tlie  glottis,  in  a  cavity  at  the  mouth  of  a 
bronc-huv,  and  at  the  puncture  in  the  pleum  in  case  of  pneumo- 
thorax. Somotimta  a  rattling  sound  is  mingled  with  t!ie  trembling 
('•  tlw  m<HBt  cracked-pot  sound"), 

0.  AaxuituALLV  Lori)  a\u  Dkkp  Sovxd. — Thisoocvra: 

1.  In  $fvert  empht/ifnia  of  tha  lHffj»,  designated  as  "  hand-box 
note"  (Btenuer), 

2.  In  decreated  trn9it>n  of  lung  tiatu*  above  a  pleuHtic  exiidaiion  : 
a  sone  of  this  abnormal  Mound  lie*  just  abore  the  line  of  deadness  fOif 
dnoed  by  the  exuiUii<>n  in  the  m-ighhorhood  of  pneumomc  thickening 
— «s  antetiorivin  [tiieiimoniiii^ru  whole  lower  lobe;  sometimes  in  the 
neighborhood  of  the  heart  in  pericarditis  exudativa,  but  also  with 
dilautioi)  >ii']  hj[;«rtrophy :  likewi»c.  and  i.-»pvcial]y,  in  the  ncigtibor- 
bood  of  encroaching  innior*,  uud  with  a  hi;:h  powtion  of  the  diaphragm 
coiue(|uent  upon  abdominal  aflTectiona. 

As  was  sai<l  before,  in  niont  of  these  cnst#,  if  th<-  leiiHion  of  the 
lung-tiasuo  is  very  considerable,  tympanitic  rcaoaance  may  arise  (aed 
p.  180). 

3.  Wm  pneumothorax.  Hero  tho  sound,  in  conser)iienoe  of  ihe 
strong  tension  of  the  chest-wall,  is  almOiit  nlwavs  non-tympanitic, 
lowi  and  deep.  Only  (a  rare  case)  in  open  pneumothorax .  especially 
if  it  be  circumscribed,  is  tympanitic  sound  somelimea  met  with  (see 

^  134). 

Thin  abnormally  load  and  dcop,  even  tympanitic  sound  of  pneumo- 
thorax give*  almoet  regularly  the  metallic  sotiiid,  only  i»cldom  recog- 
niubic,  hiiwevcr,  by  the  onlinnry  methods  of  pereiiMion.  but  very 
Bilmirably  by  the  rod-pUameUr  percunion  described  by  U^'ubner. 
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Mode  of  application.  Ro(l-pIexim«tcr  percaasion  U  best  conducted 
by  two  examiners.  One  strikes  with  tie  handle  of  the  perouasion- 
bsmmer,  or  with  a  pencil  upon  a  plexiineler:  tho  other  ausciilts 
tlic  thorax.  If  both  manipulate  over  a  pneumothoraoic  cavity  the 
eeconi)  hean  the  slrokes  as  tlie  finest  metallic,  generally  a  silvery, 
dear  ringing. 

This,  moreover,  is  sometimes  nIsQ  observed  with  very  larfff  and 
Bmooth-waUed  t^vitiet  uitli  thin  cuveriog.  With  pneitmotUorax 
accompanied  nith  fluid  (pvo-,  sero-pneumothorax)  the  metallic  sound, 
almo.1t  without  exception,  changes  ilA  pitch  with  the  clinuge  of  posi- 
tion ;  in  hitting  up  it  is  gt^nerally  deeper,  but  sumeiimes  alno  higher 
(Biermcr'a  change  of  sounil).  If  the  cfTusion  is  au  large  as  entirely, 
or  almost  entirely,  to  fill  the  pleural  cavity  of  course  the  metallic  sound 
disuppcom. 

It  will  be  mentioned  in  the  appropriate  sections  that  this  metallic 
riiif^ing  in  pneumothurax  not  only  acoom]>anies  such  an  artificially 
crealcd  nui.'ic,  but  nlao  may  be  present  with  rlionchus,  reapiratoiy 
sound,  and  lieari-sriund. 

I>.  Chanukd  Cosditios  {axd  Diminikiieb  Power  of  Displacb- 
urnt)  of  tiik  Botr.s'iuKiBn  OK  THK  Lusos.^a)  £xUnaion  of  tht 
boandarici  of  the  luH'js  tnkci*  plncf  ill  emphgifma;  tlit  lower  borders 
usually  move  si<l«'wii<«  and  docpcr,  both  front  and  bnck,  in  the  most 
mnrkcd  ciL«e».  The  niammillnry  line  will  be  at  the  eighth  rib,  the 
sxillury  line  at  the  tenth,  the  scitpiibir  line  at  the  devcnih  or  twolflh. 
Hcnrt  dcadnctw  may  al.Ho  or  quite  disappear,  from  the  expanded 
liing  lying  over  it  from  the  side.  At  the  apicct  of  tht-  lungs  some- 
times a  alight  enlargement  of  the  luugA  may  be  made  out;  in  rare 
co^es  even  oxpan!«i»ii  of  the  apices  may  likewi.se  tnke  place  (aa  titer 
wliooping-cough  In  children).  "  lU-lative  liver-deadness"  tud  'Micorl- 
deAdncsa"  ia  very  small;  simuItaiicoa«ly  wiih  the  expaoaion,  tlie 
lung  loses  it«  power  of  displacement,  both  active  and  passive,  cveo 
past  recognition. 

Onf-tided  downward  movemeHt  of  the  boundary  of  the  lung  ocetira 
in  vicarious  emphysema,  but  the  capacity  to  change  iM  boundariee  is 
preserved  in  this  caiit.-. 

Apparent  ont-sided  expantion  of  the  boundary — that  is  to  say,  tht 
appearance  of  a  cUar  sound  upon  one  »idir  ifuite  Ic-yond  the  normal 
toundarif  of  the  taa-j — takes  place  in   diffuse  pnt^mothorax :   tie 
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lower  border  of  the  clear  Bound  is  Bometimee  met  wiih  even  deefwr 
than  ID  empIiyMOia;  tbia  border  is  imuiorable.  and  ulwa^-s  very 
sharply  defined.  The  aide  of  the  ihontx  is  expuQde<i,  the  heart  and 
bIho  liver  are  diapiaceil,  or  the  tympanitic  §oun()  of  the  ''  half-mooo- 
shaped ''  Space  is  replaced  by  the  sound  of  pneumothorax.  Uinplaoe- 
ment  of  the  niedia§unmu  in  riglit-tiided  pneumothorax  a  gunersllj 
distinctly  recognir.c<]  hy  the  chunge  of  itound  between  it  and  the  left 
lung  (the  boundary-line  liot  to  the  \eti  of  the  upper  i>art  «f  the 
stemnm). 

{b)  DiminUhfd  volant  of  (hi-  lutig»  ii>  sliown  by  tlio  lower  boundaries 
of  the  liingH  iM'ing  higher  lltnn  norimii  on  both  sides,  by  the  diaphmgin 
being  pressed  up  from  below  or  from  its  being  lunilyited;  one-tided 
diminution,  by  shrinking  from  di»eiutc  of  the  lung  or  a  past  pleurisy. 
The  motility  i>f  the  borders  is  thu«  diminished  or  destroyed.  The 
liver  stands  correspondingly  higher  (see  Liver),  or  the  "  half-moon- 
ahapcil "  sjifUM!  is  vidargo'l. 

Sometimes  diminution  in  sixe  of  an  npc.<c  in  phthisis  manifests  itself 
by  the  deeper  position  of  the  upper  border  of  the  lung  upon  one  side. 

{c)  Diminution  of  the  motih'li/  alone,  especially  during  respiration, 
wiiliout  ehaiige  of  the  nvorogo  eonilition  of  the  borders,  sometimes 
exists  low  down  posteriorly  as  t\ie/r»l  ii/mptvm  of  pli-uri»>/.  and  also 
as  the  only  sign  of  n  post  pleurisy,  in  irhich  case  it  is  noticed  along 
the  whole  lower  border  of  u  lung  or  a  pari  of  the  same,  us  nt  the 
heart :  here,  also,  it  is  a  residuum  of  pericJinlitiit  oxienia.  (See 
Examination  of  the  Heart.) 

ItrtroftioH  of  the  btitga  in  the  neighhorhood  of  the  heart  by 
shnnking  permits  the  latter  to  come  in  uontiict  with  the  chest-wall 
to  %  lar]gcr  extent  than  nonnal;  there  is  displacement  of  the  hcurt- 
border  of  tlic  lung  to  the  left  and  upward,  and,  hence,  hyperiropiiy  or 
dilatation  of  Uio  h«art  may  nt  tirsl  be  mistaken  for  the  rcJil  comlition. 
(See  Heart.) 

On  the  other  hand,  diseased  conditions  in  tbe  nock  (tnmom,  scan, 
etc.)  may  influence  the  position  of  the  apico,  and  thun  nt  Rntt  may 
deceive  the  iDOxperienccd  in  leading  him  to  couelude  that  there  is 
one-gided  slirinkiag  of  tlio  lung. 
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AUSCOLTATIOH  OF  TtlE   LUXOS. 

1.  Hialtny.    The  Sphere  of  Autcaltatim  at  thr  Prttent  Time. 

It  now  Bppvan  to  us  very  Ktrxnge  that  tbe  i(l«a  of  percussing  tho 
bodj  was  nnlv  m  lately  brouf^ht  into  mcilical  prnciico.  Il  i»  yet 
mora  difficult  to  uinlcretand  that  methadieul  nuscuUalion  of  thf  body 
a  only  a  child  of  tho  most  rvccnt  time.  It  is  true  tliat  Ilippocrntw 
ticard  whiit  he  nainnl  k  succustion-iHiiind,  and  also,  no  doubt,  rattling 
and  rubbing  Houudx ;  but  to  tho  two  latter  he  did  not  attach  any  greut 
importance,  and  in  all  the  centuries  from  the  Greek  physician  to  the 
time  of  Loennec  no  real  atrcntion  was  given  Lo  the  audible  phenomena 
of  tlic  healthy  and  diseawd  body.  Only  a  few  voices — that  of  the 
onen-mcniioned  Uoolte  more  thiui  any  other  {sccoml  half  of  tho 
seventeenth  century) — were  timidly  raiHed,  and  these  vere  not  h(.>eded. 
Only  in  c'ousei|Ucnce  of  ihe  discuvory  and  general  considcratioa  of 
tiie  value  of  percussion  was  auscultation  developed,  and  thla  by 
Laennec,  tbe  discoverer  of  the  stethoscope.  Hia  epocb-tnaking  work 
is  called  Tniitf  de  {'AuteulCalion  mftiiate  ct  de»  Muladiet  dr:«  Poumona 
et  du  Oxur.  After  him,  Skoda,  by  critical  silling  and  by  hia  own 
efforts,  irhich  traced  tbe  new  phenomena  to  their  physical  causes, 
rendered  imperiiihable  service  to  this  branch  of  knowledge.  But  up 
to  the  present  time  the  work  has  still  been  going  on,  which,  in  part, 
has  made  new  discoveries,  and,  in  part,  has  investigated  the  nature  of 
ivhat  was  already  known. 

Tbe  sphere  of  auscultation — of  listening — in  its  widest  seoae 
extends  to  all  that  we  are  able  to  take  note  of  by  the  ear,  hence,  in 
the  first  place,  to  the  voice,  cough,  noises  cauHod  by  breathing,  by 
mucus  in  the  upper  air<i)ii~«iages,  which  may  often  be  heard  in  tho 
furthest  corner  of  Ihe  sick'chamber.  But,  strictly  speaking,  ausciilta- 
tion  concerns  only  those  phenomena  which  the  car  percvive.-i,  either 
by  direct  application  to  the  body  or  which  are  brought  to  it  by  an 
instrument,  as  a  sleth'Kicope  or  an  ear-trumpet,  'llicse,  so  far  as  they 
refer  to  the  respiratory  apparatus,  form  the  subject  of  the  following 
section. 

2,  Sftthode  of  Au»cuUation. 

Nowadays  we  employ  both  immediate  (direct)  and  the  mediate 
(indirect)  auscultation.     In  the  fii-«t,  tho  ear  ut  directly  Applied  to  the 
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pertDo  to  ba  txttmincd ;  in  the  lacivr,  w«  employ  &  itethosoope  or  cni^ 
tntmpet.  While,  u  will  be  rcferrod  Va  Inter,  W6  employ  almnsl 
exclusively  llio  direct  rootlioi)  in  exnmittiii;;  the  liean  nnd  vessels,  tiotb 
CMtlioila  Are  applied  in  tlie  exsininBtion  or  the  rexpii-atory  oppBrntus, 
and  paiticiiliirly  of  the  lang^.  In  applying  botti,  where  it  i«  possible, 
we  tnu8t  endeavor  to  hove  the  body  bare;  in  no  com  should  the  covers 
ing  be  raore  than  ■  tiDf;le  thickness,  and  that  should  b«  as  thin  aa 
poMblc,  and  mu«t  be  perferily  mnuoth.  [By  the  use  of  o  solid — a 
wooden  or  hard-rubber — »tottioscopo  it  is  not  absolutely  necessary  to 
rcmore  the  clotliing ;  by  prussing  the  inMtriiraent  firm}^  against  the 
chest  with  the  lingers  friction  of  tiic  clotliing  is  prevented  ] 

The  application  of  the  car  to  the  body  consists  simply  in  laying  the 
ear  lightly  owr  ihv  particular  pnrt  to  be  examined,  [n  order  to  place 
the  emr  exactly  over  the  spot  irhich  we  wish  to  auscull,  it  is  well  to 
place  the  tip  of  tlie  index-finger  at  the  point  and  keep  it  there  until 
the  ear  is  placed  At  the  point  indicated,  when  Uic  finger  is  withdrawn. 
For  stethoscopic  auscultation,  almost  unirenally  used  in  Gennany  at 
the  present  time,  preference  is  given  to  the  simple  hollow  sirtboseope, 
Uie  tube  being  about  twelve  to  eighteen  em.  long,  with  a  not  too  small 
car-plate.  No  doubt  tlic  pluto  has  this  disadraDtage^uuless  the 
examiner  is  sufficiently  careful — that  it  Aoa  not  lie  smoothly  upon  itie 
outer  ear;  but,  neverlhelesa,  it  is  the  most  suitable  form,  since  the 
stctliWMope  witli  hollowed  eAr-pieCcs,  especially  those  rceoully  devised, 
which,  einbracing  the  bend  of  the  auscullntor,  lie  over  the  whole  outer 
ear,  for  most  persons  have  a  most  disturbing  roar — a  disadvantage 
which  ijuito  outweighs  the  nrlvnntage  that,  by  increasing  the  resonance, 

so  well  conducts  the  noises  from  the  body ;  and  the  cone-shaped 
f»eoes  which  are  inserted  into  the  outer  ear,  in  the  short  stetho- 
scopes with  stiff  luhcs.  cannot  long  be  bonio  hy  the  examiner. 

Tliese  stethoscopes  may  have  the  further  peculiarity  that  the  end 
that  rests  upon  the  body  measures,  on  the  average,  not  more  than  two 
to  five  cm.;  hence  they  conduct  to  the  ear  impressions  of  sound  from 
a  much  smaller  region  than  will  be  heard  from  by  direct  auscultation. 
They  are  made  of  various  material  (wood,  hard  rubber,  ivory),  but 
this  is  of  small  importance.  The  fiexihle  Sttthoscopea  (rubber  tubing 
instead  of  the  stiff  tube,  and  ear-cones  instead  of  llie  ear-ptate)  come 
lees  into  use  because  it  is  diflicult.  at  least  in  the  beginning  of  their 
ase.  to  exclude  the  marked  noises  that  are  associated  with  them.     Of 
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the  tUtuhie  atethotcopti  I  onljr  mention  thai  of  Cammna,  sinoe  it  ia 
decid«<i),v  vory  useful ;  but  it  i.i  u  coni[i1icau>il  in.->triiinfni. 

In  goncml  the  uso  of  the  sU'tliaseope  reteinblist  ilic  pncticc  ofi 
pereitssion  in  tlint  «rcrvono,  npecinlly  whilv  U'ariun;;,  ouglit  aWkyaj 
to  use  the  same  kin>)  of  iD.itrumoiit.  in  order  tbnt  liu  may  Imm  to' 
judge  correct)/  of  the  nudilory  iinprcsstons  wliich  \i\t  instrument 
furniflhcs.  In  uiy  Icncliing  I  h&vc  nlwuvit  ruuml  tlinl  thoso  sttiilont* 
who  eoch  Xmc  tlioy  vrLtliod  to  tuftkc  nn  cxniiiinniion  Lml  to  borrow  bo  . 
instrument  from  llii'ir  fidlows  did  hot  hear  nnythlng. 

Tlicro  nre  n  Inrgo  tmmber  of  formM  of  tiuthoiuopM,  Mpccially  of  thtl 
huMow  Etilf  oncM,  tho  Kepamt«  modclit  of  which  it  is  not  posublo  toj 
describe.  It  niity  bo  remarked  that  the  microphone  him  recently  been  j 
employwi. 

P.  JJiemcyer'a  solid  Rtethowope  witli  onr-conoH  (itcuoxylon)  is  deci- 
dedly not  to  lie  recommended;  il  bos  not  proved  pnicriat1,iior  arc  the 
theriretical  grounds  of  iti*  construction  wund. 

It  is  very  important  in  the  beginniug  not  to  make  prctuure  with 
the  HcethoscDpr.  Ilencc  it  \i  advisable  to  Htcndy  the  inatnimcnt  with 
two  fingers,  and  not  to  hold  it  in  place  with  the  hnd. 

Aa  was  said  above,  it  i»  decidedly  to  bo  rocommrndcd  in  the  exam- 
ination of  the  lung4  to  employ  both  direct  and  indirect  auscultation. 
The  former  ia  here  prcfemble,  sinco  by  it  wo  can  genornlly  listen  at 
one  time  to  a  hirge  region  of  the  lung :  hence  it  i«  on  the  one  hand 
more  comprehennve,  and  on  the  other  hand  furnishes  collectively 
louder  sounds.  Moreover,  in  the  examination  of  the  chm  posteriorly 
of  very  tfick  pnticnU  it  cannot  be  diiipvitscd  with,  since  by  it«  compre- 
bensivenesj  it  furntshcD  tlio  tncans  of  comlucting  tlio  examination 
with  tba  neceMar^i'  i^uickne^ut.  On  the  other  hand  the  stethoscope  ia 
employed :  * 

1.  \Micre  llio  eiir  cannot  be  applied,  m  over  the  eupraclavictilar 
spaces. 

2.  If  we  wi!<)i  to  listen  (luitu  Heparatdy  to  noises  existing  in  a 
narrow  1imite<l  K])ace. 

3.  Sometime*  from  reason*  of  delicacy,  as  over  the  female  hreasu 

4.  If  the  physician  wishes  to  avoid  being  soiled,  the  risk  of  receiv- 
ing or  getting  parasitic  insects,  or  infections. 

In  a  general  cxomination  it  is  well  to  auscultate  after  percussing. 
AfUr  percussing  the  front  of  the  chest,  auscultate  over  the  aame 


BXAMiyATlOX  OF  TIIF.  ttESPHtATORl'  APPARATUS.       \4\ 

region  au'l  tlien  percuftt  nn<l  miwuU  llio  bitck.  OencrallT  lli^  patient 
aboaUl  l)n-ittiii;  ileepl; ;  it  is  not  nt  nil  prcruniblo  to  have  him  breathe 
very  hiu-i]  nnd  iiuickly.  Not  inrnK|acnlIy  w«  licnr  best  vitb  mode- 
ntely  deep  bronthiag.  Wberv  it  ix  prnwiblc,  ne  in  percussion,  svin- 
lOAtrical  parts  vbonld  be  cootpnroi).  The  purticulnr  poiDtn  where  it  is 
aeocMtr;  to  tak«  cnro  nre  deMcriboil  in  the  follDwing  icction. 

3.  Atufultatofi/  Sii/iu  in  Normal  RetpiraUon. 

1.  Sound  of  bronchial  breathing.  If  we  aiucult  the  larynx  or 
tmcbra  of  x  hcttltby  person  daring  inspimtioQ  sod  expiration  we  hear 
»  loud  Aspirating  sound  whicli  corroaponds  somewhat  exactly  witli  tliat 
we  can  Riakt?  with  tlie  mouth  when  we  put  it  in  position  m  pronounce 
"h"  or  "ch"'  and  then  inspire  or  expire.  We  deRtgiiate  llii$  sound 
an  the  laryngeal  and  tracheal,  or  by  the  collective  expn-Miun,  hron- 
ehtal  brfotfiinij  sound.  lis  peculiarity  is  its  more  or  h-sw  pniiiouneed 
sharpness  {eh  or  h  tound)  and  moreover  a  somewhat  risiog  pitch; 
again,  it  is  or<linarily  somewhat  louder  (and  deeper)  in  expiration  thnn 
during  inspiration.  The  sound  a  formed  in  the  glottic  by  the  eddi<» 
which  are  here  formed  in  the  current  of  air  by  the  sudden  narrowing; 
it  is  louder  in  expiration,  because  the  riraa  glotlidis  is  narrower  then 
than  during  inspiration.  The  strength  and  rapidity  of  the  brewthing 
have  a  great  inSuence  upon  the  loudness  of  the  sound. 

Besides  over  the  throat  in  front,  where  the  larnyx  and  trtcheii  lie 
superficially,  we  bear  this  sound  over  the  vertebra  prominfut  at  the 
back  of  the  neck  in  healthy  persons  during  moderately  strong  hri,>atb- 
ing,  also,  sometimes,  over  the  upper  part  of  the  sternum;  very 
frequently,  too.  in  the  interscapular  space,  and  more  plainly  upon  the 
right  than  to  the  left  of  the  median  line  (region  of  the  bifurcation). 

Bronchial  breathing  may  be  noticed  at  other  parta  of  the  thorax  at 
a  varying  distance  from  the  above  regions  during  Htrong  breathinj:, 
cspeoially  with  violent,  coughing  expiration.  It  is  heard  earliest  over 
the  upper  sections  of  the  chest.  There  may  be  great  individual 
differences  anil  yet  be  within  the  limits  of  the  nonnat,  Confounding 
bronchial  breathing  with  the  diseased  conditions  to  be  mentioned  later 
will  be  avoided  by  noting  the  approximate  symmetry  of  this  breathing- 
sound,  the  condition  in  feeble  breathing,  and  also  the  rotult  of  the 
fiinher  examination. 
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A  noiso  whicli  Brism  in  Uic  plitirajx  and  at  the  lips  of  tlie  peraoo 
exunini'd  not  infr^iticntly  ilisCurba  or  deceives  the  beginner ;  closing 
the  frve  tnr  is  lioro  rei-ommended. 

2.  Vesicuiar  breathinif.  In  healthy  persona  thifl  is  heard  whererer 
tlio  luiiga  lie  in  contact  with  the  chest  nail  (with  the  exception  of  in 
the  interscapular  spare;  see  ahove).  It  is  of  a  rery  slight  dmffling 
clmractcr,  resembling  the  sound  we  may  produce  by  placing  the  Eips 
in  poiilioD  to  say  *-f "  or  "  v."  The  pilch  of  this  soinid  can  only  be 
approximnlely  recagniEed  (like  the  clear  non- tympanitic  sound). 

This  sound  can  only  he  heard  in  inspiration,  nnd  most  plainly  at 
the  end  of  inspiration.  In  a  sound  lung  rxpirilion  hu  a  TCiy  slight 
breathing  sound  which  may  be  Maid  to  be  ofl^runchial  character.  Not 
in&ei)uently  it  is  wholly  impvriTplible;  sometime*,  however,  wo  find 
inspiration  which  is  dimply  like  a  very  much  weakened  vosioular 
in«pinitory  sound. 

The  force  of  vesicular  breathing  varies  very  much.  It  is  moM' 
determined  by  the  strength  of  the  breathing ;  in  very  strong  respiration 
it  is  often  so  loud  that  it  'i»  aW  heiird  over  tlic  organs  adjacent  to  the 
lunga.MOverihehcnrt,  liver,  and  stomai-h.  In  the  majority  of  hcaltliy 
pertons  tlie  vesicular  niunnur  is  louder  upon  the  left  side  than  upon 
the  right  (Stokes).  Otherwise  the  strength  of  this  broathing  sound  is 
determined  by  the  loudneM  of  the  pulmonic  sound ;  over  ibin  portions 
of  the  lung,  as  the  apices,  it  is  very  slight,  and  likewise  it  may  be 
weakened  hr  the  ihickmw  of  the  covering  even  to  such  a  degree  us 
not  to  he  hcnrd  it  all.  Moreover,  tliere  are  individual  difTerenees 
which  depend  chiefly  upon  tlie  differences  in  the  width  of  the  glottis, 
also  on  the  elasticity  of  the  eh««t  on  the  one  hand  and  on  that  of 
tlie  lungs  on  the  other. 

Putrilf  brtathimj  (Laenncc).  The  v&ticular  rourmur  in  children  is 
reuiarltnhly  difleri-iit  from  that  of  mJiiiiriiy  ;  ilie /ornur  up  to  about 
■  th*>  twelfth  ycjtr  of  age  exhibits  a  rwnnrknbly  di!*linct,  loud  and  sharp 
vesiealnr  breathing  sound,  which  approaches  bronchial  breathing, 
especially  also  in  that  often  it  is  nearly  as  .-itrong  in  expiration  as  in 
in8|Mration.  Generally,  also,  women  have  a  stronger  vesicular  murinur 
than  men. 

Origin.  VesicuUir  breathing  sound  is  nothing  more  than  the 
bronchial  brfalhiiuf  »outtd  as  it  is  heard  over  the  trachea  or  larynx, 
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is  forrnc*!  itt  the  rimn  gtotlidiit  (it«i  above),  bat  changed  bv  being 
prolongetl  into  the  nir-i'ontniriing  lung.  It  i«  llio  ur-coDlaiDiiig  lung 
whieli  cniiHot  tlint  sli.irp  sound,  liiiving  n  iniisioil  pit«h,  in  reaoli  our 
care  so  rhangcil  in  charactc<r.  Any  tiiutuf  not  contniiiinf;  nir,  iiud, 
indeed,  tbc  luiig-lisaue  tbiiE  Ims  bwn  dcprivvd  of  uir  bj  tiu*  jtroduciA 
of  disease,  as  v\\\  be  shown  bcloiv,  cooducU  Ci  bronchial  breathing 
nnabukged  from  the  large  tabe^  in  which  it  forms  to  tliosurfuco  of  tli« 
chest,  and  «»  to  the  ear;  and.  on  the  other  hand,  a  piece  of  animal 
lung  inflated,  plac&i  upon  the  neck,  when  auscultatod  changes  the 
laryngeal  breathing  sound  to  a  vesicular.    (Penzohll.) 

In  our  opinion,  this  exj^lanation  ia  probably  correct.  Moreover,  it 
has  this  decided  preference — that  it  forms  a  good  foundation  for  com- 
prehending almost  all  the  pathological  appearances.  Ilenco,  wo  do 
not  mention  other  ways  of  explaining  vesicular  breathing  here,  but 
remark  tliat  very  excellent  authorities,  particularly  Dohio,  prefer  other 
expls nations.  Thus  far.  positive  proo&  have  not  been  produced  fi)r 
fl^  of  the  assumed  methods  of  producing  vesicular  breathing. 
-•  Sometimis  there  are  ij>tcial  pfciili'iritiea  of  veticular  hrealhing 
toitrut  quite  wi'tkin  the  normal,  which  tn.-iy  eouly  mislead  the  beginner. 
We  may  see  during  inspiration  interrupted  or  jerking  respiration  in 
penona  who,  at  discretion,  take  deep  breaths  imperfectly,  in  a  jerking 
manner:  and.  furlhci,  in  whining  children,  who  half  suppress  their 
sobs.  This  kind  of  jerking  breathing  exists  over  all  portions  of  the 
lungs  alike.  More-iver,  in  the  portion  surrounding  the  heart,  and  as 
far  up  as  to  the  apex  of  the  left  lung,  the  v«eicalar  murmur  exhibits 
interruptions  exactly  corresponding  to  the  action  of  the  heart  (systolic 
vesicular  breathing,  depending  upon  the  une(]uul  entrance  of  air  into 
this  ponioQ  of  the  lung  in  consequence  of  the  changed  condition  of 
the  heart,  and,  hence,  often  especially  plain  in  disturbed  heart's 
action). 

To  learn  to  distinguish  between  the  bronchial  and  vesicular 
breathing  is,  for  the  beginner,  among  the  most  difficult  tilings  in 
diagnosis.  For  the  comprehension  of  the  latter  sound  it  is  strongly 
recommended  always  to  auacult  directly,  since  the  sound  is  then 
louder  and  its  nature  can  thus  be  more  clearly  recognised.  More 
than  this,  it  is  well  to  place  the  ear  fre(]nently,  for  comparison,  upon 
the  parent's  neck,  so  as  tliore  to  bear  the  broticbial  sound. 
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4.  Patholoi/ical  Sounds  m  t)f  Respiratory  Apparattu* 

The  following  arc  enumerated  : 

(ft)  Certain  changea  in  the  vesicular  breathing. 

(&)  BroDobJal  breathing,  in  )iUce  of  vesicular  bmtbin^ 

{r')  The  sQ-citlUa  indefinite  breathing. 

(J)  Dry  riilcH. 

(e)  Moist  r»leii. 

(/)  Crepitant  rillcs. 

[if)  Friction-Bouiid  of  tho  ploitm. 

(A)  SuccuKtion-sound  of  Hippocrates. 
From  tbia  enumeration,  nnd  alill  more  from  what  fnltowo,  it  ia 
evi<l<?Tit  thnt  the  nunihcr  of  piLtbologioal  sounds  to  be  beard  with  the 
diaeuHi-:!  of  the  rt'vpinitorv  appnmius  ia  not  Mnall.  The  chief  difficulty 
ifi  that  very  ori>.-n  diflTiTml  oni'i*  are  to  be  henrd  ut  the  same  lime,  so 
tlint  one  ixmnd  concmilii  unothcr.  It  is  urgently  recommended  that 
the  beginner  nt  flr»l  pmcti»«  in  mich  a  way  tlint,  in  nuseultating,  he 
endeavor  nlwuy:<  in  the  fir»t  plncc  to  leurn  to  rvcognixe  only  tlie 
brciitliing  Ht'und.  nnd  that  he  then  endeavor  to  direct  bii  attention  bo 
other  p'lflttiblc  «o-calle(l  nccetW)ry  sounds  (r^U%  friction-soundii).  One 
can  ne>[uire  the  power  to  cxcludu  one  sound  in  order  to  be  able  mora 
exactly  to  pay  aitetition  to  another — to  acquira  a  certain  dexterity 
wliictt  very  much  fai-ilJliklti*  aiiHciiltalion. 

(a)  Altkratioss  or  Vicsirtri.AR  ItReATHixn. — 1,  The  vesicular 
breathing  sound  inny  he  incrnued  in  inspiration,  or  xlinrpened.  Tbia 
lakes  place  whenever  the  rv!«pirulion  i#  increased,  it*  in  active  deep 
breathing;  in  the  aemeof  Cheyiifr-Stokcs  brettthing;  in  certain  forms 
of  dyspncea.  as  of  diabetic  coma ;  and  where  one  section  of  lung  is 
vicariously  performing  the  work  of  others  which  have  been  uliut  off. 

Moreover,  it  forms  a  very  important  sign  in  bronchitis,  here  < 
sioned  by  the  local  narrowing  of  small  bronchial  tubes  tn  coiisequeooe 
of  Bwelling  of  the  mucous  membrane  and  accumulntioo  of  mucus.  Not 
infre({uently  beginning  tuberculosia  of  the  apex  is  rvvc«I<^  solely  by 
sharpened  veetculur  breathing  in  comparison  with  the  sotini)  side,  u 
evidence  of  accompanying  catarrh  of  small  bronchial  tubea. 

Here  the  ooe-Bide<lnc9s  of  the  tdmrponci]  vesicular  breathing  is  of 
the  greatest  importance:  two-stdi>d  shnrpene<l  breathing  of  the  upper 
portion  of  both  Itinga  almotti  never  has  this  sig»i6oBtioD ;  not  in  fro* 
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<)aentty  it  rxioU  in  tighilv-Iiiced  woinoii,  bIho  in  cliililriii  who  broatli« 
poorly-  witli  ihe  lower  panionH  of  the  lunjfs  in  coniW)uotiC6  of  >  high 
[KHitioD  of  the  dinphrif^n,  ilu«  to  abdominnl  sffvetions. 

2.  WIciiUrIiroitt)iiiigiiinyhpi]itninii>hc(!,oi[hrriii^(>ni-Af'f/c-(U(irrA 
in  ca.«e  the  ettiriiiicc  of  air  into  nncetion  •>riiiii;;  i.1  nuliiblv  iliioinUhed 
by  the  swelling  and  Moretion ;  or  if  broncliinl  bninchvs  nrc  more  or 
ICM  clo«c<I  h^  foreign  boilici  or  eoRipre»ioa.  Diinini?ili<-(1  breathing 
of  n  ]iarlii>n  of  Inn;;  h  also  a  consequence  of  pUuftii  tfti''itmn<),  nn<l 
of  many  conditions  which  give  pain  in  rtupiratton,  muntfestod  hy  tlie 
lessened,  weukeiit;*!  breathing  of  tlio  nlTected  side.  Diminished  inter- 
dutngn  of  sir  everywhere,  and,  hence,  u  two  sided  extensive  weakened 
brealliing  existit  in  emphtf»ema,  also  in  itenotit  of  the  upper  air- 
pa»taga.  All  thiekeninyt  of  the  ehe»i-wall  (tumors,  etc.,  (Bilenm) 
weuken  the  respiratory  sound  by  rendering  the  cunductinn  more  dJIll- 
colt;  and.  Gnnlly.  marked  weakening  develops  rapidly  wich  pUural 
exuJttiont,  both  on  account  of  the  diminished  breathing  and  the  mora 
diSieuIt  propagfttioD  of  the  breikthing  sound  by  the  layer  of  fluid. 

In  all  these  caaes  the  breathing  sound  may  even  completely  dis- 
appear;  most  frequently  ia  this  the  case  with  pleural  exudation*,  aUo 
in  complete  doting  of  a  large  bronchial  branch,  but  it  may  exist  ov«b 
in  imph^»L-ma. 

3.  Prolonged  expiration.  This  occurs  when  the  exit  of  the  air  from 
the  alre«li  is  more  prolonged  than  i»  normal,  and  thia  rondition  may 
be  dependent  upon  dimininhed  e]a;itticity  of  tliv  lungliKtiie:  tmphy»ema 
or  bron/!hiti» — a  certain  degree  of  bronchial  narrowing,  whirh  does 
not  hinder  the  entrance  of  air.  but  \\s  exit  only.  Of  theM*  two  eon- 
dilious,  prolonged  expiration  in  an  important  diagnostic  mnrlc,  and 
Ucrc,  again,  eepeeinlly  comes  into  conHiderntion  bronchili.'^  which  ac- 
eompanies  the  commencement  of  tubefttlims  of  an  apfx  of  the  lung. 
Tlifl  prulonged  expiration  of  bronchitis  i.t  abo  generally  itharp^'ned. 
more  markedly  aspirant,  nomewhat  more  diHiinctIr  bronchial  than 
nonoal.  With  pronounced  bronchial  expiration  thickening  may  be 
conjeclortfJ  to  have  taken  plice.     (See  below.) 

4.  Jerking  inrpirativn  ni/iv  likewifte  be  a  cign  of  bronchitis,  namely, 
in  ease  the  two  conditions  are  cxelu<le<l  which,  within  the  normal, 
cause  these  or  a  like  phenomeiinn  (kcv  nbore,  Sec.  3.  p.  143).  This 
pathological  jerking  respiration,  acvording  to  its  prominence,  ia  con- 
fined to  the  region  of  the  bronebitis,  generally  to  an  apex,  as  id 
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phthisis,  and  thus  is  distiogaiahcd  from  the  interruplod  inspiration  of 
ankwnrd  breHthlng;  but  it  exists  alwmys  at  the  beginning  of  the 
exsminalion,  It  n-sulte  from  the  dcla^ci)  i.-ntrance  of  tJic  nir  into  the 
lung  portion  of  the  brunchial  tubes,  if  tboso  are  narrowed  by  entnrrli. 

It  lakes  place  with  »!t(irpe«rd  ond  with  jerHntf  breathing,  and 
breathitu/  tcith  pmloiigi-d  eTpirntion,  since  in  the  ninjority  of  cases  it 
is  exiled  forth  or  is  nccompunied  by  bronchitis,  geDernlly.  also,  tODe- 
les8  rales.     (See  below.) 

{&)  BnoHcniAL  BitBATBIXo. — In  order  to  understand  the  pntho- 
logical  development  of  this  respiratory  sound,  it  first  is  of  the  greatest 
imporlanco  that  it  sliould  be  made  clear  how  the  respiratory  sound 
nonniilly  at  tlie  glottis,  pathologically  also  at  evory  sudden  narrowing 
of  n  not  too  small  bronchus,  exists  as  a  bronchial  sound,  how  it  is 
furtlior  conveyed  by  the  subdivided  columns  of  air  in  the  broncliial 
tree  lu  •  bronchial  sound,  and  how  in  hcaltliy  persons  it  is  deadened 
by  luDg-tiiwuc  Dormally  containing  air  into  the  vehicular  brentbing 
sound.  There  it  no  brtatkimj  found  without  open  hronrfiial  tittft : 
there  M  no  vetieular  bmithing  mithout  lungtvutu  containing  air.  If 
between  the  bronchi  nud  the  cur  there  is  no  air-containing  lung-tissue, 
if  anything  at  all  is  hcArd^  it  is  bronchial  brvatbing. 

Pathologically,  bronchial  broatliing  occurs  in  tfiiekfntni/  of  tung- 
tiatue  of  a  certain  extent — thnt  is,  in  c<tse  it  involves  an  extent  that 
reaches  as  far  as  mwloraiely  sized  bronchial  tubes.  Here  l>eI<L>ng  acute 
and  chronic  pHenmonia,  infarction,  under  some  circumstances  ncin 
Jbrmationa :  and,  also,  comprettion  of  the  liiju/s  so  that  the  air  is 
cx})elled  by  a  correspondingly  large  pleuritic  exudation  (this  is 
generally  near  the  upper  posterior  boundaries),  or  by  tumors  of  any 
kind  in  tliv  cheat-cavity,  or  by  veri,'  high  position  of  tlie  diiiphragm. 

If  tbese  conditions,  which  encroach  upon  tlie  space  of  the  chest, 
only  iovolvo  retraction  of  the  lungs  so  that  tbey  still  contain  air,  the 
breathing  remains  vcsicjlar ;  on  the  other  band,  if  they  arc  so  strong 
that  they  also  compress  the  larger  bronchial  tubes,  then  we  do  not 
hear  anything  at  nil. 

If  a  pneumonia  is  combined  with  a  Hopping  of  the  bronchial  tithee 
(mucus,  fibrin),  then,  on  account  of  this  imperviou8ne».  we  do  not 
hear  anytliing,  but  al\er  a  coiigb  the  bronchial  tubes  may  become 
pervious :  tlicro  is  bronchial  brcnthing. 

Moreover,  wc  hear  broncliial  brentliing  over  tlic  lung-cavities  and 
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in  op*n  pfuumothorai ;  ttnd  bctitlcs,  over  the  formur,  eofflelimes  or«r 
tlic  liiticr,  wc  almys  hnr  it  in  tlie  form  of  amphoric  hrtMhin^  (iieo 
boloff).  It  18  only  wlien  tho  cavity  Is  near  the  surface  tlmt  we  have 
bronchial  Iirvntliing  uvor  it,  when  it  is   surrounJcil  by  tiRSu«  thM 

'  coDUitti  no  sir  imd  is  in  open  communiciiiion  vritli  u  not  too  small 
broDcliiiil  branch.  In  both  oonililions  the  bronchial  Kotind  rmlly 
iirii^v  from  the  fHct  that  iho  air.  flowing  out  of  the  bronchus  tlial  con- 
nects with  tho  cnvity,  or  wliich,  connected  with  a  pleunil  cavity,  entcra 
into  a  lai^gor  air-space,  or  out  of  this  air-space,  again,  into  a  mtrrow 
bronchial  canal,  is  sot  into  whirling  motion.  But  there  is  no  doubt 
that,  besides,  the  sound  that  is  conveyed  from  the  glottis  joins  with  it 
as  branchial.  (See  further  upon  this  point  under  Amphoric 
Breathing.) 

In  the  caws  just  mentioned,  (he  bronchial  breathing  sound  may, 
under  various  circumstances,  become  weakened,  namely,  either  when 
tho  advance  of  the  sound  lo  the  ear  is  made  difficult,  or  when  tlio 
broatliing  is  weakened.  Thus,  of  an  e^rudatiiv  ptturiti*.  in  conse- 
qnence  of  the  fiaid  which  generally  lies  between  the  esir  and  the 
oompreaaed  Iting,  a  slight,  distant- sounding  bronchial  breathing  is 
obanicteristic  ("breathing  of  compression"):  while,  on  the  other 
hand,  in  croupotu  pneumonia,  almost  always  tliere  exists  ii  veiy  loud, 
sharp  bronchial  sound  Out  in  pneumonia  otherwise  rare  conditioiu 
in  their  turn  may  weaken  the  bronahiul  breathing:  in  cicuure  of  the 
bronchia)  tubes,  as  was  mentioned  before,  we  hear  low  bronchial 
tnvathing,  or  else  nothing  at  all ;  further,  in  the  so-called  central 
pnetimonia  it  may  happen  that  from  the  part  of  the  lon^;  contiinin^ 
air  which  lies  superficially,  a  vesiculur,  and,  almost  conceiiled  by  thi,*, 

I  a  low  bronchial  hreuthing  sound  is  produced.     Also,  the  loud  pneu- 

[monic  bronchial  breathing  may  be  weakened  if  the  pneumonia  is  com- 

I  plicated  witli  an  &xuilatiiv  p!euri*i/. 

In  all  these  casra  the  tow  bronchial  sound  is  usually  most  distinct 
daring  expiration  (ciim|nire  what  wa<<  said  above  regarding  expiration), 
often  even  only  perceptible  in  expiration  as  a  weak  "ch"  kind  of 

I  blowing. 

The  hr«nehial  breathinff  of  a  hoHme  apaee  may  be  weakened,  or 
even  lost — weakened,  in  temporary  narrowing  or  closing  of  the 
bronchu.t  leading  to  it,  by  mucuH  (hence,  loosened  by  cough);  or  lost, 
by  the  fillinjr  of  tlie  cavity  with  secretion.    On  the  other  hand,  a  thick 
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allnus  pleum  oovoringsmvily  ma/  be  the  occasion  of  deodncsi)  b^rore 
branclital  br«Athing  iti  sfTecUid. 

Special  roriii«  of  bronchia)  brvntliinj;  are  tlie  amphoric  ami  Uie 
metamnrphotiim  bronthing.  The  former  exinu  with  vtry  large, 
8iD00l(i-wallc<),  oommunieating  cavities  niii)  in  open  paeumothnrax. 
Il  is  a  broDcbiid  eoand  witb  Dieiallic  tone,  exactly  analogous  to  the 
RiGtallie  percussion  sound  llint  arises  b;  renonance  in  large  smooth- 
walled  caviiie«. 

It  may,  morcorcr,  be  found  besides  in  opt-n  pneumothorax  (and 
lAere  there  is  rnlvulnr  connection),  also  in  vlotfd,  alilmu}*li  more 
nrely  and  only  very  sofUy,  sin<,-u  liere  the  (broncliial)  sound  of  ibo 
air  Bowing  into  the  trncheji  acrjuirRi  w  re-tonnnce  in  the  ur-coilaining 
pleural  cavity;  likewise,  r.^les.  heart>sounds  may  acquire  a  inetnllic 
tonf!. 

MttaKie  atfH'tattd  taunJ  may  also,  in  rare  ciwcs,  accompany  un* 
d«fine«l — that  is,  bronchial  breiitbing  unnotieeabty  weak4-nc<l ;  thus 
aUo,  not  rarely,  in  pneumotliorax.  It  might,  indeed,  be  suitable 
to  designate  it  not  as  "  amphoric,"  but  ua  "  undcRnii),  with  metallic 
associiii^d  sounil.  " 

MetamorphoMtHr/  hnaJhing  (Seitz).  In  tills  tht^  inspinition  is 
divided :  it  begins  diiitincitly  bronchial,  like  tlie  sound  of  stcno:*i!F.  and 
sudtk-nlj  cliangCH  to  a  weak  bronchial  breathing,  which  is  then  also 
lieanl  during  expiration.  This  phenomenon  is  very  rare;  it  is  said 
to  be  a  sure  sign  of  cavity.  It  is  eicphiinod  that  tlie  bronchus  leading 
to  the  cavity  is  always  Rrst  narrowed,  and  in  the  second  part  of 
inspiration  it  becomes  dilated  by  the  current  of  air(?). 

(<■)  U.vDKPlNKi)  BitEATHiNti. — The  breathing  sound  may  in  two 
ways  bo  of  such  a  character  that  it  may  be  designated  either  tL%  dis- 
tinctly voRcular  or  as  distinctly  bronchial.  It  may  be  so  weuk  that 
its  character  remains  indistinct,  or  it  is  concealed  or  drownoil  by  other 
sounds,  particularly  by  rillca;  or,  while  it  eaii  he  liL-ard.  it  docs  not 
entirely  cnrrwpond  to  either  type  of  brealhin;;,  hut  st'cin*  ratlier  to 
stand  between  the  Iwo.  thus  somclimeH  inclining  moi-o  to  bronchial, 
at  other  times  mor«  to  vesicular,  breathing — "  transition  breathing." 
"hinted  or  indistinct  bronchial  or  vesicular  breathing,"  "sharp 
breathing  with  bronchial  breath  in  expiration,"  etc. 

The  cansea  of  what  is  included  in  the  Rrst  category  are  very  various 
(aee  what  was  said  above  concerning  the  strength  and  weakness  of  the 
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brratbing  soaoil).  Of  oouph',  the  oxniiiinvrV  shurpncss  nf  faesnng  is 
ao  important  &ctoi  here.  Rnlcs  ihnt  may  hv  prcwnt  mny  tnnavotiy 
b«  removed  or  dimiDistiol  by  coiij^liing  Htmnijly. 

The  Moond  j^oup  of  undefined  brcAthing  is,  of  oounw,  mnch  more 
nnmeroas  with  )>r;;Iiin<Ts  tbati  with  thoso  who  nro  pntdised  in 
BiHcaltnlion.  It  is  well,  however,  for  the  Intter  also  to  impow  npoa 
tbemselres  some  reserve  in  pronouncing  wlielbor  it  is  vesicular  or 
bronchial.  The  determination  is  oHcn  actually  ptxwrble  either  by 
tiie  tone  itself  or  by  the  strength  of  expiration  in  relation  to  inspira- 
tim.  Frequently,  also,  as  in  beginning  phthisis,  in  various  lobolar 
poeamonic  deposits,  the  physical  conditions  resulting  from  the 
patbologieo-aD.itomical  changes  cause  it  to  appear  tliaC  there  is  a 
"  transition  breath  " — that  is.  a  mingling — in  that  the  inliltraled  prt 
of  the  lung  favors  the  transmission  of  the  bronchial  sound  unchanged, 
the  parts  containing  air  convey  tho  breath  sound  to  the  car  toned 
down  to  the  vesicular  sound.  Ilenoo,  we  may  under  no  circumstances 
mif»  this  idea  of  '-  transition  breathing.'*  and  it  is  best  in  such  cases 
simply  to  describe  the  breath-sound. 

{d)  Our  Rales  (RiioxciiUit,  IIijumeno.  Wiit.'<TLl.'<ti,  UiitsiNo). — 
Like  all  rales,  these  ar«  pathological  sounds ;  they  appear  when  there 
is  a  branchial  catarrh,  which  furni«hc«  a  tough,  scanty  secretion :  they 
constitute  those  audible  phenomena  that  are  t^uscd  by  tho  rushing 
together  of  the  air  and  secretion  in  the  broncbiut  tubes.  It  ia  as 
difficult  to  make  a  sharp  distinction  between  a  "  tough  "  and  a  **  fluid" 
secretion  of  the  bronchial  tubes  as  in  a  stricter  sense  it  is  to  separate 
the  so-called  "dry"  from  what  is  later  referred  to  as  "moist"  rales — 
much  more,  since  transitions  are  everywhere  present.  Meanwhile, 
however,  tlie  class  of  sounds  hero  referrdl  to  take  a  somewhat  special 
place,  both  on  account  of  the  auditory  impression  they  make  and  be- 
cause they  exactly  correspond  to  the  very  toughest  bronchial  secretions. 
The  humming,  hissing,  whistling  sounds  (sonorous,  sibilant  riiles) 
arise  from  the  lact  that  tho  swelling  and  mucus  narrow  the  bronchial 
aii^pBMage,a)id,  hence,  they  are  sounds  of  stenosis;  but,  besides,  some 
of  the  very  6ne  high  hissing  and  whistling  tones  may  be  caused  by 
llie  presence  in  the  bronchial  lumen  of  tense  threads  of  mucus  atretclK>d 
across,  which,  like  the  strings  of  an  .fEolian  harp,  are  blown  upon  by 
the  current  of  air. 

Sib^ant  r&let  very  often  bare  such  a  high  musJoal  tone  that  it 
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cannot  be  dcndenml  wen  by  the  air-oontsining  long.  Under  some 
cirruin^tnncct)  (bey  niuy  be  oonfouRtlod  with  tlic  Ato-called  ringing  nil«s 
[metallic  rilles].  The  dry  tiuinming  often  «bowH  unnaticcable  tmnsi- 
tions  to  the  character  of  the  sound  of  the  motat  rfiJes,  approat^hing 
moro  nearly  to  crepitation.  According  to  my  view,  they  may  still 
OB  dry,  become  ringinj:.  riiJea — Ihal  is,  may  exhibit  a  ringing  character 
tike  bronchial  breathing.  This  is  the  case  when  we  have  thickening 
of  the  lungB  and  at  the  siime  time  bronchitis  with  tough  inucns.  (Se« 
ringing  rales,  under  Moisl  Riitea.) 

The  humming,  hissing,  whistling  may  be  abundnnt  or  scanty,  loud 
or  soft.  It  may  occupy  the  whole  time  of  inspiration  and  expiration 
and  completely  conceal  the  brealh-sound,  or  it  may  only  be  beard  at 
th«  end  of  inspiration.  A  very  6ne  soft  whistling  ia  sometimes  heurd 
during  the  whole  of  expiration,  since  then,  so  far  as  vesicular  brcnthing 
is  concerned,  the  breath  sound  is  very  soft.  When  they  arc  very  loud 
they  may  oren  he  heard  at  a  distance  (a  distinguishing  peculiarity  of 
cTOphyacma).  Finally,  there  are  buEzing  sounds  in  the  cheat  which 
may  bo  felt  when  the  hand  is  applied  to  it.  Cough  has  sometimes  the 
effect  of  diminishing,  and  sometimes  of  increasing,  them — at  least  the 
humming  is  generally  very  markedly  chnnge<l  by  it. 

It  is  not  eaitily  possible  to  confound  the  humming  sound.t  with  tht 
pleuritic  friction  rtounds  [q.  v.).  On  the  oilier  hand,  I  have  not  in- 
fretiuenlly  found  that  a  very  sofV,  fine  humming  waa  miatukcn  by 
bcginnent  for  sharp,  even  bronchial,  breathing  sound.  This,  na  well 
W  tlie  distinguishing  of  whistling  and  hissing  from  a  peculiar  ringing 
r&le,  can  only  be  learned  by  practice. 

Conelutiont.  Hummin;;,  whistling,  his<iing  sounds,  aa  haa  been 
shown  above,  show  a  dry  bronchial  catarrh.  Spn-iid  over  tbc  hing», 
they  an)  present  with  dilute  bronchitia,  with  tnugh  t^crrtion,  when  it 
occura  independently,  but  e«pcciiillyiui  an  ncconifmniment  of  i-m/i^/VMiJua, 
in  which  they  arc  almost  never  wholly  wanting.  In  these  eases  the 
lower  lobw  of  the  lungs  »ro  generally  the  seat  of  the  catarrh.  When 
there  i*  »imply  bronehititt,  then  thi-se  riiles  and  a  aharpened  or 
weakened  breathing  are  the  only  local  phyaical  aigna  of  dineaae.  In 
ctDpbyMCU  the  percusHton  and  au-tcultaiory  iiigna  of  thin  condition 
arc  aluo  prcaent,  Localiied  dry  rSlea  exist  aa  flign.4  of  etUarrh  of  the 
apirfi,  which  nocompanics  commencing  tuberculosis;  here  a  low 
whistling  in  a  perhaps  somewhat  prolonged  expiration  may  for  a  long 
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ime  form  the  odIv  sjtQptoin.     Ringing  dry  Titles  are  rare;  I  have 
aD8t  frecjuently  iieard  tkeiD  in  pncuniooia  ul  ihe  Wginning  of  the 

OD<t  eUige. 

In  nil  these  caaea  the  irj  rSles  may  be  combined  with  the  moist; 

yarding  these  see  below. 

(e)  Mui)^T  Ralks. — ThesL'  arise  in  the  bronchial  tubes,  except  the 

smallest,  and  in  the  pnlhulogirail  caritics  of  the  Inngs  [voaiicic]. 

Their  proJuctinn  rL->[i]irit»  ainrc  or  Itw  fluid  itecretion;  the  more  Hui<I 

^Uterc  is  the  more  moirt  the  loiind;  if  it  is  tougher,  then  there  are 

'  viacid-tnuiflt"  rSlw.  »  tnuiNtion  to  the  dry.      Generally,  tlie  ear 

'dirwtly  receives  un  iinpres^iion  of  a  grenttr  or  l«w  degree  of  moisture. 

Foruierly.  inoiM  raica  were  explained  mm  being  produced  by  the 
bursting  uf  bubbles  which  tlio  current  of  nir  caused  upon  the  surface 
of  tlie  tiuid.  Mtiro  recently,  thi-y  have  received  another  explaiuilioD : 
according  to  the  aitnlog}'  of  the  bubbles  which  wc  »C6  formed  when 
we  Uow  tlirough  a  lube  one  end  of  which  is  immerseil  in  wat<>r,  it  is 
MippOMd  tliat  the  current  of  air  scpnrntely  mores  the  nir-bubbl<<4 
which  present  projections  into  the  brenchtal  tubm,  and  that  iLt  one 
such  ijuantity  of  nir  brouks  the  hriilge  through  the  fluid  and  advance*, 
iho  lluid  behind  it,  immvdiati-Iy  mahing  on  aguin  ami  occupying  the 
space,  shari-s  the  vibration  in  the  pcnt-ap  air  (Talma,  Bans),  [t  is 
to  be  added  that  many  consider  moist  rSle»  in  part  duu  to  stenosis; 
and,  finally,  that  it  is  said  tltat  the  to-and-fro  motion  of  the  secretion 
produced  by  the  current  of  air  causes  ritlcs  {Traube).  The  cxplana- 
tiou  by  Talma  and  Baas  will  serve  very  well  for  the  rSlcs  formed  in  the 
mettium-siecd  bronchial  tubes;  for  vomicee  it  only  serves  in  case  the 
bronchial  lubes  lending  thereto  are  immersed  iu  the  fluid  secretion, 
which,  indeed,  is  ordinarily  not  the  case.  Here,  and  with  brge 
bronebiat  tabes  at  any  rate,  we  must  think  of  bursting  bubbles. 

Mout  rSlet  may  be  so  numerous  that  ihey  can  be  heard  in  both 
inspiration  and  expiration,  even  outlasting  the  expiration.  If  they 
are  scanty,  then  we  are  apt  to  hear  them  during  inspiration,  under 
eomc  circumstances  only  toward  the  close  of  iitspiration.  A  slight 
cough  may  increase  them,  or  cause  ihem,  in  case  thoy  were  for  the 
time  being  absent. 

fc    In  ca5«8  where  the  rdles  are  very  scanty,  scarcely  to  be  beard,  it  is 

■Bseful  to  inquire  as  to  the  lime  of  day  the  cough  is  the  most  frequent, 

and  to  listen  to  ibem  before  the  occurrence  of  the  proxy«o  of  cough, 
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ao  as  to  make  tlie  cxaminminn  before  the  broncbial  cubM  li*v<t 
cleareil  of  laucus  (lut  sthorllj-  tilU-r  waking). 

Tlie  diflerent  iDoiat  rSAva  innke  an  iiiipreiwion  upon  llio  nr  of  dlf- 
fereal  "sisi'/'and  cv«ii  begioDers  vnn  wiihout  Uillii:ullv  judge approxi- 
mauly  ulielher  tli«y  arc  fouiul  in  n  large  or  ssiiihU  bruncliusorciiritj; 
we  Hpeuk  nf  laiy«,  tmall,  aUo  mfdium-giittl  ral«s.  TIic  discriiniiialion 
of  I'iili'a  in  iliis  respect  in  very  iiii[wrtaiit;  for  instnncc.wi;  nmydiHtin- 
guitfti  wlii-tlior  we  lixvt;  a  biviictiitis  of  only  the  largo,  or  wliHlictr  the 
smaller  lubtx  Imw  b<Hxinie  itivul vud ;  tbo  daogerout capillarjr  lironcliitis 
of  cliildliooil  in  in.-iiiifcstcd  by  vt-ry  «miilt,  fine  rales,  aod  alio  by  crepi- 
tant rAlea  (hoc  bolow.  piij;':'  IM).  Lurge  r&\n  luny  funiiiJi  an  index 
in  tbe  cxauiinution  of  tlio  apices:  tlicao  contain  only  very  smalt 
broiicbi :  bciioe,  if  in  an  apt-x  thi-rc  lire  lnrf;e  or  only  mcdiuin-siaed 
rAlt-fi,  tbemi:  cannot  arise  from  the  broLcbi  there,  iiencc  tliero  must  bo 
a  piilliolugi'.'til  space — a  cavity.  If  there  arc  larffe  riilc  tounde  wliluh 
undoubtedly  ariito  in  tbo  apex,  they  arc  a  most  certain  «ign  of  cavity. 

The  lowintM  of  tlie  rdlca  dors  not  depend  upon  tbeir  number,  but 
upon  die  strength  of  the  bmthing.  But  tbo  loudneiu  fumi»bea  an 
indication  of  the  plaeo  where  they  arise:  ctetfrit parifitt*,  tho  sound 
will  be  loudeet  at  tbe  p-iinl  where  tbe  car  it  nearest  to  tbein.  It  may 
be  of  tbe  very  greatest  imporlitnoe  to  locate  tbcui  exactly.  Here, 
again,  ibe  inoMt  striking  example  eonccniii  tbe  disgoosis  of  pbthigiSt 
and,  too,  of  tlie  ominous  catarrh  of  tbe  apex.  By  a  superficial  exami- 
oation  it  may  easily  liappL-n  to  the  inexperienced,  especially  in  tbo 
cxamiimtiou  of  tliv  back,  ihnl  bo  locates  riles  which  come  from  the 
ndgbborhooil  of  the  root  of  the  liin^  and  are  those  of  a  benign 
bronchitis  in  the  apex,  and  hence  makes  the  diagnosis  of  phthisis. 

It  is  of  the  very  bigbest  value,  but  often  not  easy,  to  distinguish 
wbetberwc  have  a  rin^ng  or  "consonant"  (Skoda),  or  a  non-ringiag 
ntlc-sound.  The  former  is  aeouaticolly  related  to  the  l.-vlter,  a»  the 
bronchial  breatlntig  sound  is  to  the  vesicular  (as  tymimnitic  percusMOO 
ttote  to  lung-sound),  and,  like  thai,  ringing  ntles  iippeur  if  there  bo 
present  either  a  thiekeniitff  of  (he  lunj  of  sudiciLiit  extent,  or  if  therv 
be  a  cavity.  But  yet  bronchial  breathing  and  ringing  rfile«,  and 
vcaicular  breathing  and  non-ringing  rales,  are  not  always  necessarily 
associated  together;  thus,  not  infrequently  when  there  are  small 
eaviliea.  and  cten  large  ones,  especially  in  the  lower  lobes,  in  caso 
they  are  coTorod  by  a  not  very  thick  layer  of  air-containing  tissue,  wo 
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hear  ringing  rAtos  whim  Um  braubiog  is  uiKl«&De(l,yGt  liinting  lowanl 
the  v&sicutsr.  In  cliildltn.  •too  when  there  i»  no  trace  of  vnrity  or 
tliickcniiig,  in  siuiplo  broiicLiti«  the  r£lM  may  rou-h  Uio  car  m  loudly 
riDging(rr<nD  tlio  eWnticitv  <>f  ihv  lungs  nnil  of  \\w  Umrsx).  On  the 
other  hiinil,  iu  pneunivnia  und  pluurisj  we  smnutiines  h<.-«r  brondiial 
breathing  anil  non-ringing  rjllc». 

But  now,  oorrutpomliog  to  "  traosilion  breathing,"'  very  frfqiionlly 
ifacro  iiru  to  be  hvurJ  such  rillcs  as  ittuDiI  botwuen  the  non-ringing  and 
the  pronounevd  ringing  ("hint«d"  or  slightly  ringing  nilca).  It  is 
oHen  difficult  to  interpret  tlieso.  Id  general,  with  children  tbcy  fur- 
nish no  reason  for  the  eupposicion  of  thiclicning  or  cavity  more  th»n 
with  adults. 

L'Kid  ringing,  hinted  ringing,  and  non-ringing  r^los  arc  often  found 
together :  kc  may  wen  say  that  almost  nover  do  we  henr  ringing  rnlcs 
■loneat  one  place.  But,  of  coui^!«,  if  they  are  present  lhoyp^edl)minltt■.^ 
Though  they  exist  very  near  together,  yet  tliey  can  be  locally  separated, 
u  sometimes  in  emphx/temn ;  here,  with  extensive  liuruTning,  whistling, 
•nd  Don-riogiog  rflles  at  a  certain  point  of  the  lower  tubL>,  there  ntay 
be  ringing  r&les  (perhaps  without  bronchial  breathing,  and  without 
deadeneil  or  tympanitic  resonance) :  this  makes  a  bronchiectatic 
cavity  probable.  But,  also,  by  the  satDc  signH,  in  general  bronchitis 
a  broncho- pneumonic  deposit  may  bo  iniiile  known. 

A«  the  ringing  rales  correspond  to  bronchial  breathing,  so  in  their 
uanifcstatiou  the  so-called  metallic  r&les  correspond  to  amphork 
breathiitg  (metallic  percnssion  note) ;  but  again  in  sueh  a  way  that 
ibe  two  symptoiDB  are  not  necessarily  united  together.  The  metallic 
lAlcs  then  occur  in  corrcapondcnce  with  very  large,  smooth-walled, 
BUperficially-located  cavities,  and  also  in  pneumothorax,  where,  arising 
Irotn  sections  of  the  lungs  which  are  breathing  (even  if  on  the  other 
side),  tliey  are  to  he  regarded  as  n'lte-souDds  in  the  air-containing 
plenrsl  carities  endowed  with  resonance. 

SouhiIm  offaUinj  dro/n.  These  arc  often  only  separate,  generally 
very  much  inflated,  moinc  mies,  which  have  a  high  metallic  note; 
sometimes,  indeed,  there  is  only  one  iu  each  phase  of  the  broatliing; 
then  the  above-mentioned  designation  of  it  Herves. 

Wiit'-rmfiiiitlinn.  or  the  laund  of  lun;i-fii(ufa  (Cnverricht.  Riegel). 
We  thus  diisignate  a  metallic  rale,  or  very  fine  meiuUic  gurgling  or 
splashing,  whieli  occurs  in  open  pneumothorax,  if  the  patient's  position 
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h  sudi  lb*t  the  opening  in  the  pleura  is  directly  hclow  th«  UDOOtti 
»iiriiic«  of  thv  Hiiiil,  and  if  (he  patient  then  draws  a  ttreatb  (finit 
oWn'cd  bv  Unverrkht  while  puncturing  and  aspirating  a  case  of 
ttgdro-pHettmothorax. 

(/)  Cbbpitaxt  UitBs  (Crepitation). — Briefly  expressed,  by  this 
we  understand  the  finest  rfile  sounds.  It  occupies  s  special  place  on 
aooount  of  ita  acoostic  peculiarity,  on  sccotint  of  its  cause,  which 
permits  its  clasaiiicatioD  either  under  the  moist  or  under  the  dry  rfiles, 
and,  finally,  oo  accouot  of  its  special  diagnostic  meaning. 

The  so-called  attteetatie  crepitation  occurs  in  health,  and  still  more 
in  disease,  over  pana  of  the  lung  which  have  for  a  time  been  breaching 
poorly  and  now  are  again  distended  by  a  full  breath.  Most  frei{itently 
is  it  observed  after  quite  long,  especially  low,  dorsal  poailion,  over  th« 
loaer  parts  of  the  lower  lobes.  It  is  purely  inspiratory,  and  disap- 
pears generally  after  the  first  deep  respirations. 

Like  this  are  crepitant  rSlcit  which  are  to  be  heard  in  croupom 
pneumonia  during  the  first  and  in  the  begtnuinj^  of  the  third  stage 
(crepitaiio  indux  and  redux),  Aomninits  in  catarrhal  pneumonia, 
moreover  in  in&rclion,  in  indtridual  caM«  (according  to  the  author's 
observation)  uf  foafous  pneumonia,  and.  finally,  cApeeiully  in  adema 
of  tht  Uinfft. 

In  all  tb«w  cases  wo  have  to  do  with  cregMtation,  bctird  during 
inspiration,  or,  at  most,  only  the  beginning  also  of  expiration,  which 
ocean*  in  very  fine  and  equal-sised  bubbles.  It  is  well  couipared  to 
the  noise  pnxluccd  by  rubbing  n  toct:  of  hair  between  the  fingers  in 
(W>nt  of  the  c«r,  or  by  separating  the  thumb  and  finger  moistened  and 
pmaed  together  as  they  are  held  before  the  ear  (Eiclihorst),  It  arises 
in  tho  smallest  bronchial  tubes,  the  alveolar  spaces,  and  in  the  alveoli 
when  these  are  collapsed  and  glued  together,  or  partly  filled  with 
secretion,  and  then  during  strong  inspiration  ibcir  walls  are  torn 
"  apart  or  fa-ed  fi-om  secretion.' 

The  non-uniform  crepitation,  so  called,  forms  the  transition  from 
these  sounds  to  the  fine  bubbling  i^les.  More  th.tn  elsewhere  it 
occurs  with  eapHlarjf  bronchitis  and  also  in  oedema  of  the  lungs.  It 
is  to  be  understood  as  a  mixture  of  peculiar  crepitations  and  small 
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thibbUng  rJUM,  an<)  it  accorrlingly  is,  iii  ita  coarse  houiiiIs,  lo  be  heard 
alM  in  expinitioD. 

<jj)  Plsvritic  FBtrTiox-sotiNDK, — Tlie  respiratory  glidiD};  of  the 
pleum  eostaliit  upon  the  pleiini  pulmoiialis,  wliich  normalljr  ia  noise- 
Icwi,  til  pCTVoivi]  liy  \\\K  etir  uid  i-an  nUo  be  Ml  wlii'ii  the  liand  is  laid 
upon  tile  I'liMt  whoii  \\\v.T«  an'  iiillnminntory  depiMJM  upon  Uie  serous 
turiacM.  llius,  it  iM  rcnlly  die  js/'-un'rM  fi«v.-it  itiat  cnosM  it.  Only 
in  mn>  omm  oruoovenriMit  of  tljo  plvum  ie  liii»  plicriDQienoD  obwrvei] 
in  the  absence  of  inllamnmtioD,  n«  in  acut«  mittan/  (u/H-rru/oti«  of  llie 
lungs  and  pleum;  also  in  pnrumono-konioiit.  The  oondiliona  most 
bvorabltt  for  the  occurrenec  of  this  «ound  nre  irh«re  the  mpiralory 
movement  of  the  luof;B  (forward  and  downwani)  is  mo8t  marked:  be* 
low  and  specially  at  the  side*.  But  this  sound  may  al«o  exiHt  fartlior 
up,  even  almost  ns  lii(;h  M  the  apex. 

Pleuntic  friction  suun<U  like  regular  scraping,  or  lik«  a  acTStehing, 
creaking,  beginning  in  distinct  pauses,  which  onliiiarily  Is  ioudvr  dur- 
ing inspiration  than  cxpiralton.  Quite  in  the  same  way  as  it  coraos  to 
be  b«rd,  it  can  bo  felt:  tlie  "sensible  frictions"  are  best  rncognixed 
by  the  laying  on  of  tbe  flat  hand.  It  is  nut  changed  by  cough,  bat 
continued  deep  breathing  ofVon  causes  it  lo  disappear,  since  in  this 
way  ifae  uneTcnness,  upon  which  it  depends,  is  smoothed  out. 

When  this  friction-sound  is  very  loud  and  characteristic  it  is  easily 
reoogntsed.  A  difficulty  may  arise  when  it  ia  very  soflly  h«anl;  this 
often  occurs  from  the  fact  that  the  oxnmincr  does  not  auscultate  at 
the  right  spot,  for  friction-sound  je  heard  in  only  a  circumscribed 
area,  sioce  it  is  poorly  transmitted.  A  further  difficulty  lies  in  dia- 
tinKuisliing  it  from  certain  medium-sized,  tough,  moist  rfilea  (onteking 
rulot))  aud  from  sufV  buizing:  here  it  is  most  imi>orujit  to  take  note 
of  llic  diaracter  of  the  particular  sound,  an<l  the  knowledge  and  recog- 
nition of  this  can  only  he  acquired  by  practice.  We  may  mnkc  uso 
of  the  effect  of  coiij^liiiig  oa  an  aid.  Sometimes  moderate  pressure 
vilb  the  stethoscope  increases  the  pleuntic  sounds;  nL-m,  pulpution 
may  help  ns  to  recognixe  them.  Uale-!«oundft  are  seMom,  or,  at  most, 
only  slightly,  to  be  felt. 

It  is  to  be  remembered  that  friction-  and  rSlcsound-t  may  occur  at 
the  same  (jme.  Besides  in  pneumonia,  I  have  obiwrved  it  most  fre- 
qnently  in  disseminated  tuberculosis  and  in  caseous  pneumonia  of  the 
lower  lobes^ 
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Friction  occuni  villi  nil  liDcls  of  plouritis.  It  occurs  (seUiom)  in 
acute  csu<lativ«  plouritio  in  the  beginning  of  the  aitack,  and  also,  as  a 
fnrortblo  sign,  lattT  with  the  absorption  of  the  fiuiJ  exii<)ation.  There 
ciiii  be  no  Irictiun -sound  vrhilc  there  is  fluid  pieseni,  since  il  is  only 
titnnl  when  tbc  pleural  eurfacea  are  in  cooiact.  Iii  ehronie  pUuritin 
it  mny  la»t  indeliniiel^'  and  over  a  large  extent.  Of  the  diseases  of 
ihf  lungs  which  usiiall}*  are  accompanied  by  plmriti*  ticoa  many  are 
firat  revealed  by  llie  friction  sounds  which  the  latter  causes:  thus, 
pftl/iitit.  a\so  p^amic  depoKits  in  the  fungt,  in/ajvtioH,  frroitt^AtVcfrKtV 
with  reactive  pHCMwoMia,  ftod  plrurilis  with  tmphy»rma. 

Reganling  pi  euro- pericardial  friction  sounds  (pericarditis  externa), 
ece  under  Auscultation  of  the  licart. 

(A)  BlPPOCRATlc  Srccu&'jiON. — This  is  a  phenomenon  very  euy 
to  understand. 

In  »ero-  and  pt/o-pneumothorm:,  afler  a  )»trong  shaking  of  the  chest, 
08  in  any  vessel  pitrtly  filled  with  Huid,  there  is  sploshing.  This 
splashing,  through  the  r^votianee  nssocann-d  with  metallic  tone,  like  all 
the  atidibic  phenomena  of  pneumuthoiitx,  is  henrd  at  a  distance  or  by 
applying  tlie  ear  to  the  chest. 

Thid  «ign  is  usually  moat  distinctly  manif«'«t  when  there  is  a  small 
effusion  and  when  it  is  serous,  tt  is  almoKl  pathognomonic  of  bydro- 
pneumothorux  in  that  it  only  elsewhere  occurs  in  very  isolated  coaea 
of  hirge  cavity  with  quite  fluid  contents. 

The  direction  of  Ilippocratuat  wax  to  shake  tliu  patient  by  tlio 
shouldctv;  but.  on  account  of  llic  grave  condition  of  ino«t  of  these 
pDtit-nis,  tho  grcntCHt  cnrc  is  necessary.  Many  i^uickly  lenrn  to  shake 
the  body  so  as  to  produce  tl)e  sound  thomnelvcs. 

Confounding  this  willi  the  sploshiag  from  thu  stomach  or  colon  will 
be  avoided  by  local  e.<(aminatioQ  of  these  organs  and  I>y  repcatod 
examinations, 

P.ILPATIOX  OP  VOCAl,  FREMITUS  (aDSCOLTATIOS   OP  THB   VOICB). 


Strictly  speaking,  this  method  of  examination  belongs  in  part  to 
Palpation  and  in  part  to  .Vuseultucion :  but  ut  tlie  same  time  it  has  a 
place  here,  because  this  comes  next  in  tlic  course  of  a  thorough  exam- 
ination of  patients.  It  is,  besides,  of  sufScicnt  importance  in  itself 
to  be  treated  sepamtoly,  because  after  Inspection,  Palpation,  Percos- 
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rion,  aiul  AusoulMlion  hiivc  bc<cn  oompletwl,  sot  infrcqiicnUy  il  iiap- 
pena  Itial  this  cilsm  Uic  decisirc  rot«. 

Tbe  vibrations  of  tlie  glottiH  in  phoiiauon  (iifx-nkin'!,  8in;;inj;, 
w.-reainiii]i)  originate  in  tlii>  roltiijin  of  nir  in  rhc  tmobcn  «»<]  bronchUI 
lubes  i-athor  ihiiu  in  tlieir  wiilii*;  ibcy  tmvi'wp  ilio  liing-liMUC.  where. 
ID  case  this  JH  normiil,  tbcjr  buomc  contiilerably  wenk<^nc(I,  tbon  thfl 
imll  of  ihe  thorax  nn<l  iu  corcring»,  nml  mny  be  Mt  by  ibe  linnd  InEd 
ii[ioii  iho  cbc^t  M  n  whiuing:  roice  vibrnlioii,  voice-  fivinitiix,  pectoral 
frciniliiR  (be»i(]iv  bcitH  n»  imlistinrt  hummituf ;  floe  Imlow), 

Tite  tecfini'/U'i/l/iia  vKtiiod  i(f  examining  inns  follows:  Whi1«  the 
piitient  coiiiiDi  iiloud,  or.  itill  better,  repeats  tb«  Mimv  won)  (one,  for 
example).  Ilie  han<l  is  hiil  upon  ilifTerent  pnrt«  of  tite  chest.  Gener^ 
ally  we  employ  thv  ]vi)m  of  tlio  liiinil,  but  for  finer  examination  it  is 
prcfcrnblc  to  apply  tbc  ball  of  ilie  little  finger  or  the  lips  of  the  &rst, 
aecon<I.  and  third  fingers.  Regulnr  practice  perfects  one  in  the  uae 
of  Husciiltation  of  ihu  voice.  DifTorcnces  of  voice  vibration  are  dis- 
tiiigiiistied  by  comparison  of  dilTirrent  locations  and  particularly  of 
symmetrical  points.  It  is  quite  unneceasary  in  making  this  compari- 
son to  apply  both  bnnds  nt  the  same  lime  to  the  two  sides  of  tbe  cheat ; 
the  difference  is  much  more  distinctly  felt  if  we  examine  with  tbe  same 
hand,  first  upon  one  side  and  then  upon  the  cither. 

Within  normal  Umita,  vocal  fremituii  is  stranger  the  stronger  the 
voice;  it  i8  very  ilJiitinct  when  the  voice  i.'<  rough  and  deep,  weak  if 
the  voice  n  high,  and  even  not  to  be  felt  ai  all  wh<^i  the  voice  in  high 
Bti<I  tliio  (light).  M  i»  <iomi;iimea  the  ca«e  in  women  and  children. 
11>c  *epMnlv  rihmiioii'*  are  felt  more  di-itinctly  the  richer  ami  more 
prolongcl  they  ni'c.  The  fremilii.'i  in  Htronger  upon  the  right  side  of 
tbe  diest  than  the  \v(t.  probably  becaune  the  right  brunchiifl  is  tlie  larger 
in  diameter.  It  i»,  morcivcr,  very  noticeiihly  inHiicnccd  by  the  thick- 
neea  of  the  covering  (muscles,  mamma,  siibcutancou!)  fnl). 

There  mar  be  pathological  conditions  present  apou  one  side  that 
will  not  propag)!!?  (be  vibration  of  the  voice  so  well  as  a  nonnal  con- 
dition would  do,  which  may  diminish  or  remove  the  vocal  fremitus; 
on  tbe  other  baud,  they  may  better  propagate  it ;  strengthen  tite 
vocal  fremitus. 

Weakneoa  or  sappreseion  of  vocal  fremitus  occure  witb  pUuritie 
exudation  (on  account  of  the  narrowing  of  the  bronchial  tubes  from 
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cotnpnasiDD  uid  on  account  of  tlic  cnoroaclioicnt  of  tho  flitii]);  with 
pneutiotJiorax,  on  ihe  one  han<l,  nthcr  on  Koconnt  of  tb«  poor  ood- 
dnclion  through  th«  broncliini  liibef  of  tlic  relrni;t<-il  or  llu'  compressed 
lung,  or,  on  the  other,  becauHe  it  rs  not  cotidtictvi]  tlirou^b  iho  air- 
carir^.  If,  however,  there  ohouhl  be  growlbK  on  tlio  pivurni  siirEnoeSf 
even  if  onW  in  the  form  of  line  fibres,  tlicite  ordinarily  net  ilh  good 
conductors  of  vocal  freiuilua.  Finally,  vocal  fremitus  i.s  weak  or  Hup* 
predscd  with  tumors  of  the  pleura,  nnd  all  t/iifiktmiyi  of  the  cA''«(- 
wall  (abscess,  nedema),  and  in  doturt  pf  the  bronrhiai  tuf'fn,  since 
tliese  are  the  mot^t  important  means  of  propagating  the  oscillations 
(dosure  from  mucus,  mo.iites  of  fibrin,  foreign  boiiics,  corapreution). 

Inerratt  of  vocal  fi-fmiltu  U  (it>Mt'n-«d  in  pneamonta.  «ooe  the 
soliitificd  lung-ti^no  h  a  better  conductor  than  trhen  it  containH  air; 
for  the  same  rcnuon,  sometimes,  when  the  lung  is  comprised  against 
the  tborax-waJl;  above  pleuritic  exudation,  and  generally  posterJorljp 
at  the  rootji  of  the  liin^'^;  nnd  in  cavities  with  open  broncbiu  and 
small  secretion — here  partly  by  the  good  conduction  of  tho  sound  and 
partly  by  con  Hon  n  nee. 

VocaJ  fremitus  is  ikn  eitrcmely  valuable  means  of  distinguishing 
between  pneumonia  and  pleuritic  exudation.  Yet  it  may,  io  rare  coses, 
so  far  dcccirc  lui  that  in  pneumonia,  if  tlie  bronchial  tubed  are  stopped 
bj  secretion,  there  is  no  iiicremo  of  vocal  fremitus;  it  is  even  dim- 
inished, and,  occasionally,  witii  complete  lilling-up  of  the  bronchial 
tubes,  may  oven  disappear  altogether.  Under  some  circumstances 
aAer  cough  and  expectoration,  as  after  a  coul  hnth,  it  may  return.  It 
it  cosy  to  see  how  various  the  result  may  be  if  pneumonia  and  pleurisy, 
or  if  »  cavity  and  thickened  pleural  walls,  arc  combined. 

In  most  cose*,  in  my  opinion,  autcultation  nf  the  voice  may  be  dis- 
pensed with  where  one  is  thoroughly  (mined  in  testing  the  vibration 
of  the  voice  by  palpation,  eftpocinlly  by  using  tlie  tip  of  ihc  fingers. 
In  reality,  its  rwult  is  fully  analogous  to  that  of  palpation.  Normally, 
over  the  thorax,  we  hear  the  voice  of  the  person  examined  as  an 
indistinct  humming,  whidi  pathologically  may  be  weakened  or  lost; 
but  it  may  be  strengthened  to  an  extraordinary  loudness  (bronohoph-, 
ony).  wholly  under  tlie  conditions  which  aorrespond  to  those  that 
influence  vocnl  fremitus. 

We  sometimes  find  a  very  marked  bronchophony  over  those  cavities 
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Khers  we  hMr  ainphoric  bmlhtng  anil  motellic  rfiles.  Ilore.  also, 
tliti  brofiL-tiophoiiy  may  ac<|airo  n  kind  of  metallic  quality  (L&cnoec  a 
p«cioriloqoy). 

^jophoKif,  "  filealing-voicv."  ia  a  peculiar  oaaal,  bleatiDg  pec- 
t<>rilM|ay,ii8  vrc  Imr  it.  with  pleuritic  cxudntions,  Id  tbo  noigbborhood 
of  the  upjMr  boiinilary  of  dulncss 

Att*eultatioH  of  the  rDhuptn-i  vi-e  was  introduciMJ  by  Bnccclli. 
lie  foiiod  tliat  it  vas  propagntc)]  by  serous  exudntions  of  the  pUmra, 
but  not  by  purulent,  aioce  the  latler  dispcrseil  the  sou  ml -waves.  Id 
most  cases  tbia  method  must  be  considered  as  without  value,  since  in 
large  serous  exudations  with  marked  compresaion  of  the  lungs  we  as 
often  do  not  hear  Uie  whispered  voice.  We  may  recognise  it  in  very 
small  and  fresh  purnlent  exudations,  unconnected  with  thiokeniDg  of 
the  pk'ura. 

Palpation  and  auscultation  of  tbe  voice,  of  course,  cannot  be  made 
in  all  those  caaea  where  tbe  voice  cannot  be  produced,  as  in  uncon- 
sciousness and  exhaustion,  or  when  the  jwcient  is  dumb  (aphonic),  or 
where,  from  caution,  we  do  not  wisli  to  have  the  patient  speak  aloud, 
as  in  kiemoptysiB,  peritonitis,  etc.  Rcherwald  has  recently  devised  a 
new  procednre,  which  can  be  recommeniled — plegaphuniu,  or  ausculta- 
tion during  percussion  opoa  tbe  larynx  or  trachea.  Tie  ribrations 
produced  in  this  way  take  the  place  of  those  of  the  vocal  cords  during 
plionation,  and  this  procedure  ia  exactly  synonymous  with  auscultation 
of  the  voice. 

Mode  of  application :  We  liuve  some  one  else  place  a  large  ivory  or 
liard-rubber  pleximcter  upon  the  surface  of  the  thyroid  cartilage  or 
upon  the  trachea,  and  percufts  with  a  hitmmer  (sometimes  tbe  patient 
himself  can  do  both).  The  patient  closes  bis  mouth.  By  preference 
we  au»cult  during  expiration.  Ausculting  on  the  thonix,  we  hear 
the  Mows :  1,  over  the  sound  lung,  very  markedly  weakened  (loudest 
over  the  a|uoes),  ufi  if  it  were  vanishing,  not  tympanitic,  but  with  a 
cracked*pot  aouud;  2,  over  infiltrated  lung,  very  loud,  tympanitic, 
witli  Wintrtch 'ft  change  of  sound  [which  see]  ;  here,  also,  die  car  haa 
K  aeoaation  as  if  tbe  blows  were  upon  itself;  3,  over  un  exudation, 
eimply  weak,  even  to  complete  ab-ienoe ;  4,  over  cavities,  the  same  aa 
over  tiwiic  empty  of  air;  over  large  open  cavities,  very  loud,  "smiting"; 
6,  over  pneumothorax,  a  metRllic  Bound. 
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Expwhatobv  Pusctdhk  of  the  Pleura, 

Modo  of  proodluro :  For  this  suiaU  operation  we  employ  either  an 
tHxtinnr^'  large  (lypotlermic  syringe,  or,  better,  »  larger  8vring«  nf  the 
ntno  con«iriivti»n  witli  n  jilighlly  Isrgcr  ciinula — about  seveo  cm.  long. 
Tlio  A^riiige  loust  ftlvrn^s  be  kept  very  clean,  and  before  using  must 
be  (irsinfccloil  mw*!  carefully  with  carbolic  auiil  or  bichloride  of  mer- 
cury, Thtf  packing  must  W  very  light.  The  needle  is  inserted  in  on 
intorcoital  Hpaco  perpcndiciilnr  to  the  Hurface  vith  the  piston  pushe<] 
in.  and  thru  thu  pinion  in  withdrawn.  If  the  point  of  the  needle  reoia 
in  fluid,  tJii*  will  rush  into  the  syringe. 

Directly  before  making  the  exploratory  puncture  the  patient  must 
be  placed  in  exnctly  the  wimc  position  he  is  to  occupr  during  the 
operation,  then  he  carefully  examined,  and  especially  percussed. 

In  thii  wiiy  we  may  aseercain  whether  tJiere  is  6uid  in  that  portion 
of  th«  thorax,  and  of  whiit  kind  it  ia.  It  ia  especially  applicable  in 
the  dingtiosis  of  pluuritiit  (more  rarely  in  bydrothorax  and  hydro- 
pncttinothorax).     It  is  to  be  performed  in  the  iijllowing  cases : 

1.  When  there  i»  the  iiligbt«(t  doubt  whether  there  is  pleurilis  or 
not.  In  tlie  lir»t  place  we  have  to  consider  the  dilTervntiul  diagnosia 
between  pnrumonia^  tiimort  of  the  chest-cavity,  and  Oikktning  of 
the  pUura  (compare  p.  15(4).  In  either  of  these  three  conditiona 
the  syringe  will  draw  out  nothing  nt  all,  or,  at  mo«t,  only  a  drop  of 
blood.  But  positivcne^is  of  conclusion  lit  limited  in  two  van:  (1) 
SotneliiDcx  wo  do  not  reach  the  fluid  with  tlie  nyringc  if  the  pleural 
<>xndatioo  is  buried  behind  a.  thick  pleural  niemhtanv,  or  behind 
tuinom  of  the  chest-wnll,  because  it  doe.-*  not  pcnetrnlc  aw  far  as  the 
vxndation.  (2)  Even  when  the  fluid  i.i  within  reach,  wo  oft«n  do  not 
obtain  any  in  ca»e  it  contains  floccules  of  dhrtn,  or  it  is  a  thiek  puru- 
lent fluid;  either  of  which  will  close  the  needle.  Widi  lhc«o  two 
possibilities,  a  limited  value  must  always  bo  assigned  to  the  negative 
rcBult  of  exploratory  puncture. 

2.  Til  determine  the  nature:  of  the  fluid  in  the  pUvral  eiU'Uy.  If 
the  aioall  quontily  of  fluid  withdrawn  is  quite  or  Rltnost  clear,  like 
water,  if  it  contains  no  malorini  elements,  if  there  is  no  coagulation  of 
fibrin,  and  if  ou  boiling'  tberu  is  littl«  or  no  albumin,  then  the  fluid  in 

t  Thi*  iMt  i«  diffleult  vith  &  imatl  quftnliljr,  but  ^l  by  cars  it  may  bo  nppltad  bf 
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a  trinntdalwi ;  ollii-rwise  it  must  bo  r«giirde<l  oa  ua  exudation.  The 
cxudutioD  may  bo  scmos,  Mro- fibrinous,  «ero-purulent,  purulent, 
liemorrhagic,  odorlwui  or  ichoroux,  or  fccuIeDt.  With  punilont  ex- 
udation there  are  never  waDtJDg.  in  the  mierojtcopic  examination, 
b(-iti(lc8thop(L3-colls,microoooci  (streptococci  bdiI  iliplococci);  of  other 
organinns  in  pleural  exudation,  the  tubercular  bacillus  ooidm  into 
consideration  (for  the  manner  of  demonstration  see  p.  188),  ood 
ociinoinyn-'s  (see  p.  180].  The  latter  elomcnt»,  however,  cm  hardly 
he  obtained  by  the  liTpodcrmic  syringe.  Absence  of  tubercle  boeillu*, 
even  the  negative  reault  of  culture,  docs  not  decide  positively  a^in^t 
tuberculnr  pleurisy.  Even  in  empyema  of  tuberculous  origin,  cultures 
and  inocnlaiions  are  generally  negative.  (A.  Pmnkel.)  The  baeilli 
and  sporea  are  only  present  in  tlie  exudations  if  disintegration  of 
tubercle  takes  place  upon  the  diseased  pleura.  Micrococci  are  always 
found  in  great  quantities  in  ttptie  pieuriti$. 

In  carcinomatous  pleuritis,  carcinomatous  cells  are  Bometimea  found 
in  tbe  exudations.  Uowever,  Quincke,  the  greatest  authority  upon 
this  subject,  has  acknowledged  that  single  carcinomatous  cells  cannot 
with  certainty  be  dintinguished  from  the  pleural  endothetium,  and  lit 
beat  that  this  method  of  diagnosis  is  extremely  difGculL  Both  species 
of  cells,  aRected  witli  fatty  degenerntion  or  granular,  arc  found  Riled 
with  large  '"  vacuoles."  If  very  abundant,  both  may  form  a  cream- 
like layer  upon  the  nurfuce  of  the  fluid  drawn  olT.  Wo  must  tliink  of 
carcinofnatous cellH  (which,  moreover,  can  only  occur  when  a  carcinoma 
has  ulcerated  into  the  pleura),  if  tbe  oclla  exist  in  abundance,  are  in 
balU,  show  great  variations  in  form  and  site,  and  arc  colored  brown 
by  iodine  (gljoogea  motion). 

Htmorrhagie  txudation  makes  the  oxiHt«nce  of  Uiliercle  or  ear- 
einoma  of  (he  pleura  probable.  If  the  exudation  is  feiritUnt,  there  is 
tome  connection  with  tho  intestino.  But,  sonielimos,  there  is  no 
dtsciie  of  the  pleura  at  all,  but  a  dtaphragmatu:  peritonita  (see), 
which  simulates  a  pleuncis. 

When  pleuritis  \»  complicated  with  erytiptla*  we  ought  to  look  for 
tbe  coccus  of  that  disease.  But  this  is  very  difficult  to  distinguish 
from  other  cocci  {especially  sfre/jfocouctM /»yo//«M,  one  of  the  most 
important  pos-eocci),  and  it  can  only  be  distinguished  by  breeding  and 
inoculation. 

11 
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Exploratory  puncture,  finally,  must  alvrairs  bo  made— 
S.  Before  operative  procedure  when  plouriny  has  been  diagnosed, 
even  if  the  diagnosis  seems  to  bo  porfoctly  certnin. 

In  making  llie  exploratory  puncture  the  needle  und  ("yringo  em- 
ployed must  bo  always  first  thoroughly  cleaned  and  dii<infectcd  with 
carbolic  acid  or  corrosive  sublimate.  The  syringe  must  haro  good 
suction.  From  what  has  been  said  it  is  clear  that  we  operate  only 
upon  the  lower  part  of  the  chest,  not  higher  than  the  fourth  rib  in 
front  and  the  sixth  behind.  Of  course,  we  must  avoid  the  region  of 
the  heart,  and  when  there  is  a  suspicion  of  aneurism  explorative 
puncture  must  be  omitted ;  otherwise  tlicre  is  no  need  of  anxiety. 
When  the  exploratory  puncture  is  made  with  the  observance  of  every 
possible  precaution  it  is  not  a  dangerous  procedure.  The  puncture  is 
made  quickly,  in  an  intercostal  space,  as  far  as  the  needle  will  reach ; 
if  notliing  is  obtained,  the  needle  is  slightly  withdrawn  and  suction 
again  made.     We  may  sometimes  puncture  at  several  points. 

METHODil   OF   MgaSURINQ   AND   BtSTHOORAPBY. 


MtaHuring  thr  Thorax. 

This  servsi,  in  measuring  once,  to  determine  the  stse  of  the  chest, 
and  to  secure  an  approximate  point  of  departure  for  determining  its 
relation  to  the  development  of  the  rest  of  the  body.  But  it  does  not 
famish  knowledge  of  diseases  any  better  than,  with  suBicient  practice, 
ia  given  by  inspection  and  palpation. 

On  the  other  band,  it  has  a  very  great  value  in  connection  with 
tracing  the  cross-section  of  the  chest  upon  paper,  if  it  is  employed  to 
determine  the  changes  which  the  chest  undergoes  in  the  course  of  a 
certain  disease, 

We  measure  the  diameter  of  the  thorax  with  the  caliper-eompaaaea, 
and  it  is  best  to  take  ibe  broad  diameter  at  the  highest  point  of  th| 
axilla,  the  deep,  or  sterno- vertebral,  diameter  on  the  level  with  ibel 
nipple  and  the  insertion  of  the  second  rib.  Id  tracing  a  cross-section 
of  the  thorax  upon  paper  we  must,  of  course,  make  the  transverse 
and  a niero- posterior  diametcro  at  the  same  level  (whether  at  the  nip- 
ples or  lower  down).  The  circumference  of  the  breast  is  generoUj 
□icaaurctl  at  the  level  of  the  nipple,  but  sometimes  over  the  hij 
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points  of  ibe  ucUbe  and  tt  the  lower  end  of  the  eorpas  cterni.  Th« 
length  of  the  chest  eobj  be  ucertained  bj  meuiiriog  in  thu  iDammiU 
lary  line  from  the  oUvide  to  the  border  of  the  ribs.  The  linen  L-osto* 
Drtlculnru  \»  verv  nseful  for  delcnniDing  nny  change  in  tho  length. 

Thi-  dWiocation  of  ihc  form  of  a  croM  wctioD  of  the  dieitt  ia  mado 
in  the  following  maimer:  Tbo  upposito  diametcn  at  n  gtv«n  point  are 
mcuurcd,  and  arc  iniiikt-d  upon  n  sheet  of  pnjwr.  Thon  n  ItMid  hoop 
or  win;  is  accurately  fitk-d  firtl  to  one  and  then  tho  other  side  of 
the  chest  at  that  level,  then  carefully  removed  and  traced  upon  the 
pnpt-r.  Inittcad  of  tlie  leiidcii  hoop  (winch  is  entirely  satisfnetory)  we 
may  employ  Woillcx'ti  Cyrtomet«r,  which  ia  a  chain  with  links  that 
move  ittiHly. 

Pr(<(|ucnt  mcsanrcments  of  the  diomctera  and  circumforaices,  oa 
Well  as  tracing  the  crosa>scction  in  the  conrs«  of  disease  may  give  not 
unimportant  results:  in  determining  an  increase  or  diminution  of  the 
quantity  of  pleural  exudation  or  of  the  progress  toward  recovery  by 
the  amount  of  shrinking;  in  retraction  of  the  lungs;  but  especially 
in  all  kinds  of  tumors  of  the  chest-cavity.  Thus,  where  aneurism  is 
suapected,  or  a  mediastinal  tumor,  the  slightest  increase  in  the  antero- 
posterior diameter  or  of  the  circumference  of  the  cheat  Ja  of  great 
eignificaocn 

Id  view  of  what  has  been  suid,  tlie  statement  of  the  exact  measure 
is  im[iossib1e.  It  is  only  important  to  kn'^w  that  the  right  side  of  the 
chest  measures,  in  people  who  are  right-handed,  about  1  to  1)  cm. 
more  than  tlio  left ;  also,  that  the  circumference  of  the  chest  at  the 
level  of  tlie  nipples  in  healtliy  persons  is  increased  in  inspiration  aboat 
S  to  7  cm. 

Spirometry,  Pneumaiojitelry,  and  SteOtography. 

If  WQ  here  discuss  these  three  methods  of  examination  somewhat 
briefly  and  dogmatically,  let  it  he  understood  that  this  is  only  from 
the  point  of  view  of  clinical  diagnosis.  But  as  to  the  application  of 
theoe  methods  to  physiological  and  puthologicel  examinations  in  ani- 
mals and  man  wo  take  exactly  the  opposite  view,  for  they,  like  meas- 
urements of  the  chest,  cnn  furnish  many  important  conclasions. 

Spiromftry  is  employed  to  asccrluin  the  vital  capacity  of  tho  lungs 
-~that  is.  the  quantity  of  air  which,  after  deepest  inspiration,  can  be 
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Tbe  wiiiirBi  of  tbe  mm  «f  the  bodj  to  the  vitd  fl^Mitj  «f  ^ 
!■>(>  an  rdrtird/  dM  naM  soaMuiL  Voo  tigmmm  bmad  that  ia 
OKk,  if  to  each  en.  at  tusmn  there  vw  Urn  tkaa  SO  can.  of  vital 
flifao^(ar,  ib  ihe  ewe  «f  vvma,  Icm  tkaa  IT  cxol).  there  pnbafalj 
vaa  a  eo>« faifcli  <B*»itaae«  ia  ik  otgua  of  nqtintiaa  (plaluaia, 
VBpbjHOM,  adLeMTc  pliritM,  bwacfcitit),  or  it  almdj  detaitelT 
mu^mi.  Ob  the  otfacr  kaod.  whtn  lU  rehiioa  va*  aa  1 :  25  (or 
1 :  2S)  tUi  VM  tapcefcaUa.  Tbe  lital  eepant;  w  of  Bore  impanuwe 
lor  Mfipkfa«nii&g  otber  OMtlkoib  of  examinarion  ia  tbe  ooane  of 
otMrTiiioB  of  a  paiacni,  far  tba  reeaoa  that  it  cka^ca  vith  tbe 
weorwy  frooi,  or  exaeertatioo  oC  tbe  pna  diicaae^  It  b  to  be 
oWrred  diat  there  eeens  to  be  an  increaae  in  tbe  riial  tmfmatj  of 
CTei7  patient  ia  omeeqiunoe  of  incrcaaed  praetiea.  Spiroaaetry  doe* 
aot  here  Lave  so  iadepeDdent  ralae. 

Pimimatmtelrjf  m  tbe  detenniDation  of  tbe  prtanre  of  tbe  reipim- 
tOTj  air  daring  inspiniion  u\<i  expintioa.  It  ii  delemiaed  hj  taeaM 
of  tbe  pneaniatomet^r  of  Walileoboig,  improred  b;  Biedert  and  Gtd»> 
borat,  a  modified  m«rcurial  manooetar.  We  find  that  to  health  tbe 
•zpiratory  prossure  ia  alva/s  greater  than  the  inspiratory,  but  the 
aheolale  resolts  Tmrj  still  more  than  tfaoae  obtained  bjr  spirometrr. 
Tbe  diminatioD  of  tbe  exptratnrr'  prenare  io  emphyMBa  is  important, 
and  (omiebes  a  certain  oondiuion  u  to  the  aeveritj  of  tbe  diaease,  aa 
well  as  of  nnproTement  or  exlenaioo.  Diminbhed  inspiratorr  preo- 
BUrc  in  st«oo«is  of  tbe  aJr-pawagta,  in  phthisig,  and  in  exudatire 
plenritb  baa  no  dtagnostic  meaning. 

Sutht^rvphy  b  the  graphio  ddineation  of  the  reapiratorr  motions 
of  tbe  ehcBt  and  of  tbe  diaphragm.  In  many  ways  it  ia  insinictive 
and  yields  results  that  nrc  valuable  with  reference  to  physiology  and 
pathology,  but  it  may  be  entirely  dbpeoied  with  for  tbe  purpoees  of 
clinicd  dingnosia. 


COUOB   AXD   EXFBCTORATton. 

Cev^h  is  cnu»ci]  in  tlic  following  way  :  By  the  closure  of  the  glottis, 
after  a  deep  insplmtioti  bu  been  taken,  the  pressure  in  the  thorax 
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bj  meuu  of  the  auxilinrv  mnaclea  of  expiration  is  mcreusc*!.  nii'I  then 
■addeoly  the  gloitis  is  opened ;  there  results  an  audible  ouirush  of  air, 
which  in  turn  brings  with  it  the  substances  forming  die  expectoration 
(vrlitch  cuhslances  cause  rSlea). 

1'lic  abilitjr  lo  cough  is  lost,  not  only  when  the  crico-aryu^noideus 
muscle  in  the  Inrynx,  but  also  the  respirator;*  muscles,  are  paralirEed 
(hulbitr  paraljsis).     Pain,  also,  may  cause  suppression  of  cough. 

Oough  may  be  tpontaneouM  or  reftexiv^.  ReSexive  cough-irritation 
maif  arise  from  all  parls  of  the  mucous  membrane  of  the  larynx, 
tmchca,aiid  bronchial  tubes,  as  well  as  from  inflaiued  pleura  ("  pleural 
cough  "),  no  doubt  occurring  noi  infrequently .  The  trachea  is  cep^ 
eially  irritable,  and  particularly  the  region  of  the  intor-arylctioidwQ 
apace,  likciri«e  the  bifurcation :  inflamed  mucous  m«iiihrune  is  more 
irritable  than  normal.  Tlien*  is  never  any  irritative  ocugh  from  th« 
lung- tissue. 

Cough  amy  al.4o  arise  from  the  abdominal  organs  reflexivoly,  as 
from  tlic  stomach.  1  have  known  three  persons  who  had  a  "  nervous  *' 
cough  at  the  bcfpniiing  of  each  menstrual  epoch.  The  cough  of 
hysteria  must  be  regarded  as  reflex,  or  direct  from  the  nervous 
centres  (?)■ 

The  cough  which  is  caused  by  dueate  of  the  regpiratorif  orffaru  at 
the  poinia  above  mentioned,  either  because  these  are  themselves  dis- 
eased or  because  they  are  irritated  by  diseaseil  producbrt,  is  a  most 
important  sign  of  disease.  Moreover,  in  spite  of  the  existfjice  of 
irritation,  diere  may  be  no  cough  in  any  patient  whose  uiitid  ia 
markedly  ohtunded  (iis,  for  example,  in  typhus  ahdominalis  [typhoid 
fercrj,  in  disease  of  the  brain,  in  carbonic-acid  poisoning,  in  the 
death  a'lony,  etc.):  beace,  in  these  cased  there  is  oflen  considerable 
mucus  rattling  in  the  trachea,  without  any  expectoration.  The  sudden 
stopping  of  cough  and  expectoration  in  consequence  of  unconscious- 
ness, often  accompanied  willi  weakness,  ia,  therefore,  particularly  in 
many  diseases  of  the  lungs,  as  in  pneumonia,  a  bad  sign  ;  in  phthisis, 
also,  it  sometimes  denotes  approaching  death,  li  has  already  been 
mentioned  that  cough  may  disappear  as  a  result  of  paralysis  of  the 
muscles  concerned  in  coughing. 

We  can  draw  no  diagnostic  conclusion  from  the  fre(|uency  of  tlie 
cough.     Regarding  the  time  of  day  when  it  is  most  apt  to  occur, 
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frequently  in  phlhiiiis.  untl  eJm  in  chronic  brcmcliitis,  this  rtgaWlj 
oocnra  soon  sftcr  wiiking. 

Pry  couffh  is  quo  Uiat  is  not  Booompiinied  with  expectoration.  It 
\a  g^nemlly  weak :  "alight  cough  "  (Mpoeiblly  in  the  beginning  of 
phthi&iH.  also  tu  "pleural  cough"  (^ec  Above);  but  nl»o  "  nervous," 
from  bad  habit). 

There  is  a  cougli  with  tough  expectonition,  difficuU  to  be  di8loi)g«d, 
brought  up  genornlly  iil^cr  ii  lung  nvrica  of  khoreil  oflortc :  st  the  end 
there  is  generally  hawking;  the  putioDt  oflcn  pnui«Cii  to  reet,  and  then 
continues  to  cough  until  n  Gnnl  huwking  und  expectoration,  lui  in 
euiphyaema  with  tough  bronchitis,  and  in  croupous  pneumonia. 

Moiat  eoufifi  with  fluid  (more  purulent)  expectoration  is  eiuiier, 
"  looker."  Here  it  in  oflcn  romnrknbic  what  n  quantity  of  Rputiim  a 
thrown  off,  ax  from  a  cavity — sometimes  from  two  efl'orts  at  cmghing. 
Moreover,  with  patients  who  are  weak  and  very  miserable,  onen  n 
series  of  efTorU  are  necessary,  which  efforts  then  generally  end  with 
hawking  (phthisis  in  fj^tnmis). 

In  tehunphtg-eiitufh  the  cough  occurs  in  pronounced  puroxy^niB, 
Here  the  inRpir&tion  is  noisy,  because  it  must  be  taken  ii.«  i)uickly  tu 
possible,  and  also  because  the  glottis  is  narrowed  by  swollen  mucous 
membrane.  In  consequence  of  the  prolonged  effort  nt  coughing,  of 
the  consisntly  increasing  intra- thoracic  prewsiire,  unil  the  diminished 
brenihing.  which  causes  a  disturbance  of  the  interchange  of  gnscs  and 
blood-sUisis,  there  is  cyanosU;  here,  as  otherwise  tu  loiig-cuntinued 
labored  efforts  at  coughing,  especially  in  phtliisis,  they  finally  rcry 
frequently  end  in  vomiting.  Severe  attacks  of  coughing,  moreover, 
r(«ult  from  swallowing  the  wrong  way,  iis  in  pamh'aii*  of  the  ihroitt 
from  variou.**  causes.  Unconscious  patients  oHen  swallow  the  wrong 
way  with»Hl  any  cough. 

Thi-  I'lnr  of  th'-  cotujh  may  be  unnatui-ally  deep  and  rough,  like  the 
voirn,  in  ulceration  of  the  larynx :  in  stenosis  of  the  larynx  it  is 
either  a  short  stenosis  sound,  or  rough  and  bellowing  (tlie  loiter  with 
chddren  willi  diphtheria  or  flilse  croup):  in  continued  aphonia  the 
cough  is  itomotiinM  toneless,  sometime*  remarkably  rough  and  sharp. 

Hawkiny  only  hriiigs  up  ma.sscs  Imlgcd  in  the  pharynx,  larynx.  Of 
the  uppt>r  part  of  the  trachea;  but  it  uu.it  not  hi;  unilcrstoud  that 
what  is  thus  brought  up  is  formed  at  thnie  locations;  it  way  be 
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braaght  to  the  lower  part  of  the  larynx  b;  pravious  cougli  or  by  tbe 
motion  of  the  ciliated  epithelium. 


EXPECTOHATIOS.  SPDTUM. 

Bt  these  terms  is  UD<)er»tood  nil  that  is  bruught  up  from  the  nir- 
paasagra  by  coughing  and  hawking.  According  to  the  cxiHling 
disease,  they  are  formed  from  tlie  secretions  of  the  Uryngonl,  tmchcid. 
and  bronchial  mucons  membrane,  irom  the  contents  of  tUo  nlvvoli  of 
the  Inngis  an<l,  lastly,  from  the  contents  of  pathological  cavities  of 
the  lungs  or  from  the  lung  tissue.  In  rare  cases  purulent  exudations 
from  the  pleunil  cavities,  from  rapture  of  the  pleura,  may  rencti  tlie 
air-pasBages  and  appear  as  sputum;  still  more  rarely,  by  communication 
of  the  cesopbagua  or  rupture  of  an  ant-iirism,  particles  of  food  or  blood 
may  pass  tlits  way.  The  secretion  of  the  mucoun  membrane  or  of  the 
glands  of  die  throat,  of  the  mouth,  of  the  nose,  and  also  other  sub- 
atanoen  from  these  locations  (as  blood,  microurgaiiiEms,  particles  of 
food),  mingled  in  various  proportions  with  the  expectoration,  may  give 
rise  to  error.  Expectoration  may  be  entirely  wanting,  even  when  the 
material  for  expectoration  may  he  present  in  the  air- pananf^i^  in  con- 
siderable <{uanti(y,  when  there  is  absence  of  cough,  or  when  the  cougb  U 
feeble  (see  p^ge  165) ;  finally,  it  may  sometimf^i  happen  in  tvU  difenses 
of  tbe  respimtory  organs  that  there  is  i-ither  no  oou>;b  at  all,  or  only  » 
dry  cough.  It  \*  not  unimporliint  to  note  that  blowl  csoiipiag  from 
the  HtomHch  by  vomiting;  may  give  occa.<iflii  for  Kwallowing  and  then 
tie  expelled  by  cougbtnir;  but,  on  the  otiier  hrtnd,  in  licmorrhngc  of 
die  lungs  a  part  of  liio  biwjil — sometimes  a  con-tideniblc  iiuiintity — 
tuny  be  smdlowed,  and  may  give  rinie  to  symptoms  of  hcmatcmc<i#. 

^Vben  possible,  it  is  beet  to  collect  the  expectoration  in  a  transparent 
gla^t  vett-^el  (aa  a  matter  of  fact,  we  may  readily  understand  that  we 
shall  generally  have  to  employ  a  non-tran^parcnt  receptacle).  As 
mticU  as  possible,  mixmro  with  other  «nbtitancc«,  ns  vomited  matters, 
is  to  be  avoideil.  A  white  porcclntn  plate,  with  one-half  of  its  surfkoe 
blackened  with  u>phall,  enablct!  one  to  scrutinise  more  exactly  the 
expectoration.  The  cxpoctoration  upon  both  halves  of  the  plate  is  to 
be  examined,  ami,  in  order  to  separate  it  or  to  remove  a  portion  for 
microscopic*]  examination,  we  employ  a  pair  of  microscopic  needles. 
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1.  Oetteral  ChtraeUrUtia  of  tke  ExptttarmtMm. 

We  not  take  into  eoonlentwci  tbe  qitant^.  rtaetigm,  < 
or  farm  (bere  are  ■i>cltidej  «lw  th«  qiuauiT  of  air  mingled  with  it.'' 
uul   its  amogeiDeDl   in   Itycn),  its  color  Mul  traiupareney,  aod, 
finallj.  hs  oJor. 

The  <|aantitT  of  «xpectonHon  ehmga  with  the  Hionnt  of  toiterial 
wbich  i«  in  a  conditioQ  to  be  throim  off  (and  tlltl  di0«n  vcnr  much 
vitfa  ililferent  diMues)  and  vitfa  the  stmigth  of  the  oomgb.  We  have 
ilmdjr  referred  Mveral  times  to  the  infloeneea  that  <letcnninp  this. 
In  general,  patieotB  with  oertain  forms  of  5r»ii«Aat&  (bnmebo-bletinor- 
rfacBi)  and  with  caeitUt,  especially  ihoae  wilb  tronehU^tatt;  have  the 
moit  abandant  expectoration ;  it  may  amount  lo  one  or  two  litres  a 
day.  Sndden  tDU^ed  increa*&  of  expectoration  oocars  with  the 
rapture  of  empyema  into  the  lnng>. 

When  not  mneh  oonlaminated  with  romited  tnatter  the  reaction  i 
the  expeetomtion  is  alwajs  alkatint. 

From  the  above-mentioned  general  peculiarities  (eontitteiKf,  form, 
color,  except  onljr  the  ixinr)  we  mar  recognize,  according  to  its  chief 
const! toentSi,  in  which  da**  the  expectoration  belongs.  Accordingly) 
we  diBtioguiah : 

Mucous  apatiun. 

Muco- purulent  sputum. 

Purulent  sputum. 

Seroos  spalum. 

Bloody  spuiam. 

Muetna  ^mtum.  This  is  either  quite  glassy  and  transparent  or 
whitish-grsy,  generally  with  some  consistence,  and  toagfa ;  if  more 
fluid,  then  it  consista  chiefly  of  s:iliva.  ti  occurs  in  the  first  stage  of 
Ofute  hr/mehitit  from  the  very  sliglil — what  may  be  called  the  pbyiior 
logical — secretion  of  mucus  in  the  trachea.  Very  often  its  source  is 
higher  up  in  the  pharynx. 

^fwo-purulrnt  ipulum.     It  connsts  of  a  mixture  of  mucus  and  pus 
in  varying  proportions.     The  latter  is  recognized  by  its  yellowish- 
green  color  and  its  want  of  transparency.     It  may  be  distributed  i 
throagh  the  mucus  in  small  panicles  or  strings,  or  it  may  form  larger] 
flocks  or  balls  hold  together  by  mucus ;  the  latter,  placed  in  water,  aral 
buUot-sliapc^ ;  spread  out  upon  the  bottom  of  an  empty  gUse,  Utef 
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fiMnotimm  flktua  out  in  circalor  form  (coin-tttinpocl  KpuU  in  ciuo  of 
c»vitic«,  but  •om«t4me«,  aUo,  in  ordinary  puruli<i)t  lironvtiitis,  m  in 
mtulea) ;  finully,  in  tlic  scanty,  spongy  inuou«  witli  vliglit  con.4i.-<teiKY, 
the  pus  or  lliQ  Mparnic  i>putn  inny  run  togotltcr  ("conflacnl  spula"). 
If  itie  spataiD  contains  innny  nir-bubt)lc«,  then  tli«o  cnuM  the  SAparato 
lumps  and  tnlls  to  float  in  the  watery  part  of  the  sputum  (Mrout  fluid, 
or  very  wnicry  mucus,  or  tuilivn).  Munu  in  thrre  laffert  eonsi^li)  of 
an  upper  laytT  of  maueii  aiii.1  bulls,  which  iho  nir-bubbk-s  cauKA  to  swim 
an<l  from  which  hang  down  into  Uic  second  layer,  consisting  of  wat«ry 
mucus  and  scrum,  Hlimy.  purulent  strings ;  on  the  battotu  is  a  layer 
entirely  confluent,  like  a  deposit  of  decomposed  pus  (folid  bronchitis, 
gangrene  of  the  lung). 

Purulent  tputum  consists  of  almost  pure  pu^.  whoso  sourco  is  cither 
an  abscess  of  the  lung  whieli  has  given  way,  or  au  empyema.  Some- 
times almost  pure  pus  may  bo  coughod  up  when  tliere  is  a  sudden 
Tcrj  coDsidorablo  discbarge  from  a  cavity.  As  it  traverses  the  air- 
paassges.  there  is  always  some  mucus  mixed  with  it. 

SerooM  aputum  ia  »  special  peculiarity  of  llie  sputum  of  cedema  of 
the  lung:  It  ia  very  fluid,  but  not  so  much  so  as  blood-serum,  being 
mixed  with  mucus.  It  consists  of  blood-serum,  and.  hence,  contains 
albumin :  for  this  reason  it  retains  air  vesicles  for  a  long  time,  aa  do 
all  fluids  eontaiuing  much  albumin ;  it  is  markedly  frothy.  It  is 
cither  a  quite  light  gray  and  transparent,  or,  as  is  frequently  the  case, 
like  a  solution  of  flesh,  owing  to  a  slight  admixture  with  blood  ;  when 
oontaioing  much  blood,  it  is  the  color  of  plum-jutce  (nedema  of  the 
lungs  with  pneumonia) 

Bloody  apiUum.  All  of  the  varieties  of  sputum  previously  mentioned 
may  be  mixed  with  blood.  Slight  mixture  of  blood  is  seen  in  the 
expectoration  of  tough  mucus  as  bloody  streaks  (generally  from  the 
upper  air-passages,  often  from  the  throat  or  nose,  but  yet  sometimes 
from  tlie  lungs  or  the  smallcAt  bronchial  tubes,  as  in  pneumonia). 
A  small  quantity  of  blood  with  partial  escape  of  coloring  inartcr  of  the 
blood,  intimniely  mixed  with  tough,  glassy  mucus,  colors  the  sputum 
uniformly  bright  red  with  a  greenish  tinge,  or,  by  transfoi'malion  of 
the  coloring  matter  of  the  blood,  makes  it  y«llowish>re<l,  rusty,  even 
gn^nish  (sll  of  thcoe  with  pneumonia).  In  mucO' purulent  sputum, 
blood  appears  either  in  jitreaks  or  as  little  spuui.  at  in  phlhixU,  or 
intimately  mixed :  the  pus  is  then  reddish-yellow,  browutsh-yellow,  or 
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more  markedly  rodctened  (not  infrei}uent  wiih  cavitiet)).  Wb«ii  there 
M  only  a  amall  amount  of  blood,  serous  aputum  in  the  color  of  ttolalion 
of  miiBcle. 

ir  there  ie  considerable  hemorrhage  with  the  expectoration,  it  is 
mnrkcdly  colored  with  blood ;  Hometimes  there  muv  apparently  be  do 
spatum,  but  fluid  blood  may  be  expectorated  in  a  liquid  state,  coagu- 
latiag  Bfterward.  This  ia  il<»crihed  as  hrmeptyti*.  When  a  pulmonary 
hemorrhage  is  quickly  cou^lie<]  up,  the  blood  is  bright-red  and  frothy 
Irom  being  mixed  with  the  .iputum ;  but  sometimes  it  gushes  out  in  such 
quontiiy  that  there  is  no  cough.  It  i.i  dijtlinguiahed  froio  blood  tlutt 
comes  from  the  stomach  in  that  the  lutter,  from  longer  stagnation  and 
from  the  eReot  or  the  secretion  of  the  stomach,  generally  is  darker, 
quite  bruwD,  like  cofTee-grounds ;  besides  which  it  is  often  mixed  with 
food  and  has  art  acid  reaction.  Yet  the  blood  from  the  lungs,  though 
only  when  there  is  considerable  iiusntity,  may  be  also  dark,  even 
black-re<l,  if  it  ba.<  stagnated  in  the  lungs  or  air-passages:  thus,  a 
patient  who  has  hat!  an  hemoptysis  may  continue  for  a  whole  day  to 
tlirow  off  markeiily  bloody  spuluin.  which  becomes  more  and  more 
dork  in  color. 

Rfniorrhage  of  thf  lungt  occnra  very  much  more  frequently  with 
tubcrculosia  than  from  other  causes.  In  this  disease  ihcro  occur  all 
varieties  of  hemorrhage,  from  the  scarcely -visible  particles  of  blood  or 
a  slight  coloring  of  the  purulent  dischskTge  from  a  cavity  to  the  pro- 
fuse, almost  immediately  fatal  hemorrhage.  Moreover,  in  ij^farotion 
of  the  lungs  there  may  be  bloody  sputum,  or  even  pure  blood  may  be 
discliargnl.  Oroupout  pneiemonla  ancl  aJi'ma  of  the  lungt  are  gcn- 
orully  accompanied  with  nlight  quantities  of  blood  intimately  mixed 
with  the  sputum. 

Sodiotimcs  it  is  perfectly  easy  to  diagnose  bemOTrhsge  of  the  lungs, 
and  nguln  it  is  extremely  difficult.  I^rticles  sod  streaks  of  blood 
occurring  iu  the  midst  of  purulent  material  are  very  suspicious.  If 
tlicy  occur  with  gray  mucus,  it  is  generally  quito  unimportant  (pharynx, 
nosr) ;  but  when  there  is  considerable  hemorrhage,  there  may  be  doubt 
as  to  whether  the  blood  comes  from  the  stomach  or  lungs  if  the  blood  is 
expectorated  very  rapidly,  and  so  is  yet  bright-red,  and  if.  during  th« 
set  of  vomiting,  some  blood  is  aspirated  and  causes  cough.  Oo  tlie 
other  band,  blood  from  the  lungs  may  seem  to  come  fmm  the  stomach 
if,  from  stagnation,  it  is  unusually  <lark,  or  if  a  part  of  it  is  swallowed 
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tnd  then  vomited.  Blood  from  tli«  nose  and  thrMt,  what  the  patient 
]»  unconscioas  or  aslocp,  miy  be  dmvrn  into  tho  &ir-pssMgM,  aod 
then,  nftcr  considermblc  hut  occumiilntvd,  hv  coughed  up,  hut  mor* 
froqiioDtl^  it  floirs  into  tlio  Komiich.  In  the  Inttttr  cnec,  hy  inspcctioD 
of  iho  Ihrout  wo  innj  ttomctimfifl  800  s  Ktreak  of  blood  marking  tfae 
track  upon  the  posterior  wall  of  tho  pharynx.  In  all  such  cotM  ■ 
decision  it  to  be  reached  hy  the  most  earcful  exominution  of  both  th« 
lan^  and  stomach. 

A  peculiar  sputum,  like  raapherrv  jvHv,  is  observed  in  caMS  of 
tUM'/r  of  l/ir  lungt.  Soinrtiinc!!  in  hytUria  there  is  «n  expcctornlioa 
from  the  pharvnx  or  nsophagus  of  a  peculiar  nuplxirry  red,  which 
may  mittlcatl  one  (recently  described  by  E.  Wojjner). 

The  odor  of  Bpatum  is  ordinarily  stale ;  when  it  is  scanty,  it  is  otltfa 
oflensivo  from  mixture  with  tho  secretions  of  tho  mouth,  especially 
among  the  lower  classes  or  when  tho  patient  is  very  tuck.  Purulent 
sputum  from  a  cavity,  if  it  has  been  long  rolaineil,  may  be  putrid  or 
have  a  peculiar  putrid-rancid  odor  (only  with  phthisical  patients  in 
txtrtmia).  In  cases  of  fetid  bronchitis,  &ronchii'<^asii,  and  gangrene 
of  tht  iungt  a  more  marked  and  very  chamcteriBtic,  sharper  and  more 
pmetrating,  quite  offisosive  odor  from  the  muco-purulent  sputum 
dMOmposing  in  the  wr^paasoges,  is  commonly  present;  but  in  the 
Usl-mentioDed  disease  it  may  he  entirely  wanting  ("odorUn  gan- 
greiu").  OfTeusive  oilor  of  sputum  may  sometimes  be  cau9e<l  by 
deoom position  of  particles  of  food  in  the  mouth  or  by  oSensive  plugs 
in  the  Ucunie  of  the  tonsils,  and  thus  one  may  be  entirely  deceived. 


2.  Foreign  Subttance*  in  the  Sputum  which  are  VitibU  to  the 
Unaidi^J  Etfe} 

The  inhaUlioD  of  coal-toot  (most  frequently  by  those  especially 
exposed  to  it,  but  also  by  all  dwellers  in  cities)  colon;  the  sputum,  in 
streaks  or  diffusely,   blackish-gray.     When  iron-dutt  is  inhaled,  it 


'  Nnwwtap  tliD  Dlioraaoopiokl  euininaltau  of  (he  expei;(onIi>^ii,  vilh  it*  brill[&nt, 
tnii|anlBl,  M»i1u,  boarri*!!  lotui'h  »n  px(«iit,  mul  •mntli  th»  pblof  »u«iitiou  tu  (hit 
MCrMlm,  that  II  (Hmi  mr»wr>ry  to  dnur  ttMatiun  to  Uia  imporUucwof  aEuninlni  It 
wiUi  Uic  unBided  e^e.  Ckrafulljr  «aD<Iuol«d.  it  not  iQfrBi|uanlly  briogi  tba  phjilolko, 
[niliBi«uUeMM,d!nclly  to  a  onrnoi  iti*^ nsaia,  bMHi;  fsrilitKling  tbounof  tlie  micKr- 
icnpa  In  ifcowlng  h«w  to  taA  iha  ngbl  tpot*.  Utuen,  ilii*  Mctian  I*  Inuvduotd  villi 
csnAil  ooiMidMBtMa. 
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colon  the  eputum  qniW  black,  or  ochre-)rellow  and  red  (see  on  this 
point,  also,  uuder  Microflcopicnl  Examination).  When  llie  sputum  14 
ecnnty  it  ia  maro  deeply  colored  thiui  when  it  is  abundant,  since  in 
the  former  case  the  coloriii^-miitli'r  is  more  coDcentraled. 

Wo  hnvo  alroad^r  rcfcrro"!  to  tlie  nddilion  of  blood.  The  presence 
of  hxmaloidin  Is  sometimes  evident  to  tlic  unaided  eye  by  a  yellowish 
or  browiiish-red  color  in  separute  *pots ;  it  occurs  in  the  lungs  when 
thcrt-  is  di»ea»c  of  the  heart,  in  t-nso-t  of  ahtretn  of  the  iiini/t,  and  in 
empyema  (cnnflnnation  by  the  microecope.  see  page  181). 

In  icterus  the  bile  p^ment  is  sometimes  present  in  the  expectora- 
tion ;  it  has  often  been  obserred  by  myself  (as  well  as  others)  that  in 
pneumonia  with  ieteruB.  more  particularly,  it  colors  the  aputam  a 
distinct  yellow-green  or  green. 

In  ahtcets  of  the  luifj  we  observe  lung-tissue  in  the  shape  of  larger 
or  smaller  pieces.  These  "lung  sequestra  ''  may  sometimes  he  very 
Urge — 2,5  cm.  long.  (Salkowski,  of  Leyden).  Pieces  of  cartilage 
from  ibe  trachea  or  the  bronchial  tubes,  in  deep  ulceration  and  the 
sccotDpaoying  periehondrHit  of  these  organs,  will  sometimes  be 
coughed  up. 

FihrinoM  lube»,  formed  in  the  bronchial  tubes  as  a  result  of  fibrinoG 
iDflammation  ihere,  may  form  a  more  or  less  considerable  part  of 
expectoration.  We  may  have  a  firm  cast  of  an  entire  dichotomoua 
ramification  of  a  large  bronchial  trunk  even  to  the  finest  branches 
(even  to  the  alveolar  tubes  an<l  the  alveoli  ?) ;  more  frequently  iliej 
come  from  the  smaller  bronchi,  and  are  only  divided  two  to  five  time 
Very  of^cn  these  casts  are  thrown  off  while  ihey  are  fresh,  as  is  evident 
by  their  white  color ;  they  are  also  often  ypllowiflh-bix>wn,  or  else 
reddish,  from  the  addition  of  blood.  They  are  of^n  fouud  as  irregular 
lumps  covered  with  mucus  or  small  flakes,  so  that  the  inexperience 
do  not  recoguiiie  their  true  character.  In  order  to  make  them  out,  it 
is  neceitsary  to  isolate  them  by  shaking  them  up  with  water  in  a 
tube.  Generally  tliey  exist  only  as  ca^ls  of  the  Noialler  bn>nchial 
tubes  in  croupmu  piu-umonia,  and  are  most  abundnnt  before  and 
during  resolution  ;  i\.<  dunso  liirgc  castA  in  ehnmier  croupous  AroncAiEw, 
and  in  aetoe  croupous  hrvnchitit,  in  consequence  of  laryngeal  and 
tracheal  cron{). 

Complete  casts  of  the  trachea,  and  even  of  the  Inrynx,  are  som»>^ 
times  thrown  off  in  oroup.     C^sis  wholly  from  the  smallest  bronchial 
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Uibefl,  or,  in  ronlity,  fn>iu  the  alvolar  cliaiinct^,  ocoir  in  Itixmclual 
nsthm*;  am),  wore  ntrelv,  in  croupous  pncainoiiia  as  llii:  »(HCslIe<l 

PlO.  ». 


Iat^  limicliial  cunicaliiin  iflirunjo  tlbrlnn'u  br>-n44iitul.     lARer  Riuul.) 


spiralt.     In  tlic  expccuiniiion  their  smallest  ^rms  constitute  dimin- 
nlivc  gmv  tntiL^itar^iit   or  whitish   opatjue   flocks  or  lumps  wkicli 
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irequvntly,  on  cIom  examinatioo,  look  like  6ne  hairs  rolled  logeth«r. 
(Oo  thcM  bodies,  see  p.  179.) 

Rogarding  cchinococciis  bladders,  and  the  exotic  Jfiatoma  pulmo- 
nu»i(BaIs),  found  in  tliesptitum, see  under  Microscopical  ExamioatioD. 

or  the  eryttaU  occurring  in  the  sputum  (nhich,  of  coan*e,  can  uaXj 
be  perfectly  made  out  bv  examination  with  the  microscope),  sometimes 
by  careful  examinatioo  with  the  naked  eye  two  forms  may  possibly  be 

FiO.IT. 


Bronchial  4foafpi1itfn»  rmtrjnkl  qjti*,  with  i<n>iipipii«   pTn'iiTiir'niFi,      tn  thiA  dlnaM  thaj 
Mtmll   [uniis  orif  vory  (isquciit,  llio  lar^o  niiM  Vt-rj  i«tv.  but  (rwjiwnl  «illi  eliron 

flbrinoui  bro>ii<liili«. 


recognixod.  In  the  fetid  nputum  in  three  layers  (fetid  brotichitis  and 
gangrene  of  the  lungs*)  tberc  exist  peculiar  graylsh-yollow,  yery 
offeuNve  lumps,  which  may  he  barely  ririibie,  or  may  be  as  large  or 
larger  thnii  lentils;  these  lumps  inclose  fut-cryst&ls  (see  p.  161). 
Tliemi  8nme  Imdics  occur  ma  ofTfnsivc  plu^s  from  the  lacunie  of  the 
lonsil»,  although  never  in  .10  large  a  ipiantity  as  in  the  other  condi- 
tions. Hence,  «fhcn  they  ure  found  in  the  sputum  we  must  always 
can-fa  I  )y  examine  the  tonvils. 

Further,  in  chronic  emupaut  hrtm^liilit  and  in  hnmchial  asthma 
there  are  found  emhetlded  in  the  sputum,  sometimes  lulhering  to  the 
concrctionfi,  peculiar,  snmll  bodies,  yellowinli  kernels,  like  grains  ofJ 
nnd.  which  easily  strike  the  praclised  eye ;  these,  gcnoniliy  numerous, 
are  the  so-called  Charcot- Lcyiea's  crystals  (»ec  p.  IKl). 

It  renwius  to  mention  some   fungi   found  in  ibe  sputum,  whoae 
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presence  may  ha  imiicauil  by  th«  maorowopicat  examination,  but  this 
exnmtnstion  would  lie  without  diagnoiitic  value  unless  confirmed  by 
the  microscope.  liilTcrcnt  IciniUi  of  moald  (eapecially  Aapen/illia 
fumigatut)  are  very  rarely  fintnd,  except  a«  it  pathological  result,  and 
genonlly  in  phthisical  CAvities,  whicli  are  nottocd  aa  ^y  or  greeniah, 
little  colloctions;  rfiu^tuit  (see),  as  white  tulVa  almost  alvrnyn  arising 
from  the  mouth  ami  throat  (hence,  lhe»o  are  to  bi>  carefully  examined) ; 
teptothrix  hueralia,  gnmetimcH  mixed  in  the  mouth  with  expectoration ; 
if  it  stands  some  time  in  a  warm  place,  developing  as  a  yellow  coating 
— all  exceptional  appearances  of  slight  importance. 

The  finding  of  actinomyi-ft  in  the  expectoration  is  of  greater  im- 
portance, hut  of  yet  greater  rarity.  It  can  be  reoogniaed  by  the  naked 
eye  by  the  little  kernels  of  uniform  sije,  shaped  like  millet>seeds, 
green  iab -yellow  or  yellowiah-white,  sometimes  aomewbat  glaasy  (I 
have  seen  them  in  one  case) ;  of  course,  they  are  only  to  bo  accurately 
recagnisetl  by  the  microscope. 

Also,  we  may  sometjmea  conjecture  the  presence  of  the  tubercle 
baHlUt  with  the  naked  eye  (which  makes  the  microscopical  examina* 
tion  easier),  by  the  presence  of  yellowish,  generally  Bat  lumps — 
"  lentils  " — in  the  sputum  from  cavities,  which,  besides,  usually  con- 
tains many  elastic  fibres  (see  p.  177) ;  and,  also,  although  much  more 
rare,  if  there  are  small  white  (scarcely  visible)  sodes,  very  like  those 
of  which  the  artificial  pure  culture  of  the  bactlht*  ttiiereulogU  consiata, 
Botti  elements,  especially  the  latter,  u.-«iiiilly  contain  or  conitint  of 
masses  of  bacilli.  It  is  very  easy  to  he  deceived  by  the  ndmixtnre  of 
food-particlee.  ChieBy  is  this  the  case  from  the  nmitll  white  himptt  of 
coagulated  milk  (which  not  tnfre'iueatly  contain  fat-cry»taU)  and 
□linulo  particles  of  bread. 


8.  MicroKopteal  Examnation  of  the  Sputum. 


Small  particles  are  placed  under  a  glass  cover,  which  is  to  be  only 
moderately  preaaed.  It  is  to  be  examined  with  a  No.  7  or  8 
Hannack,  or  E  or  F  Zeiss. 

Id  all  mucous  and  muco-puralent  sputum  there  ore  thrend-i  of  muciu 
and  mucous  cor^iuscles ;  the  former  are  more  sharply  defined  th<-  tougher 
the  mucus  is.     lu  pneumoaia  and  aathma  they  are  often  spiral,  and 
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in  theae  diseoMs  thev  pnsa  by  iio  perceptible  gnulationa  over  into  the 
finest  and  most  delicate  fibrinous  formationn.     [Set  Spirals.) 

^lite  blood-aorpiude*  are  Found  in  all  ex  peoto ration,  but  in  much 
greater  nambera  in  tho  purulent  parts.  Tbcy  nre  generally  of  vkHous 
sixes,  granular,  not  infreijiK'ntly  filled  with  drop«  of  fnt  mid  mycUa, 
or  contain  particles  of  »oot;  and  lastly,  and  more  rarely,  minute 
tumps  of  hfeuiHloidin  (see). 

Hed  f'looit'COTptuclna  are  found  in  the  different  kinds  of  bloody 
sputtun,  generally  with  the  form  well  preserved,  but  often  piilor,  even 
as  rings ;  vhen  long  stagnated  tbey  are  granular. 

EpilktUwn.  Flat  epithelial  ccIIh  from  the  mouth  are  a  common 
ingredient  of  tite  sputum.  They  arc  cosily  recognixeil  by  their  siso 
and  thinner,  which  manifests  itself  by  tiumerdii-t  cracks  und  fold*. 
Flat  epithelium,  which  probably  comes  from  the  oesopbaguH,  oocurs  in 
large  clu«tcra  in  the  so'wlled  bloody  sputum  of  hysteria. 

Fi«.  la. 


BpHhallnta  from  thn  ipntiim.    a.  Flat  cplthelluin  frnm  tha  mouth,   b.  Th«*iv«iill*d 
■ItMlarV^UMlium,  r-'iiUiuiiiK  liltlrvilnjiti'rfiil  nuil  iiijotiD.    ■/.  A  Tvd  blonil'vnrpuKl*. 

Clianged  eiflindncal  epithclitiin  of  the  air-pa^ages  in  the  form  of 
mucous  and  goblet  oells  are  observed  in  all  cases  of  catarrh  of  the 
tntchca  or  of  the  bronchi,  and  sometimes  in  large  numbers.  On  the 
other  band,  it  is  rare  to  find  these  epithelial  cells  in  their  original 
condition,  with  homogeneous  protoplasm,  with  bln<lder-like  nucleus, 
covered  with  cilin;  and  still  more  rare  to  obtain  the  motion  of  the 
cilia,  or  to  find  it  responsive  to  heat.  The  possible  origin  of  these 
cells  in  the  nose  is  not  to  be  overlooked.     They  have  diagnostic  value. 

The  so-called  alveolar  epithelium  (aoo  Fig.  28)  was  formerly  con- 
sidered an  important  constituont  of  the  sputum,  But  it  is  neither 
possible  lo  affirm  its  source  nor  to  give  its  diagnoslic  value.  There 
are  elliptic,  or  round,  not  infrerjuently  somewhat  flattened,  cells  with 
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an  ofUui  iniliaunguisbalile  iiuclous  (made  visible  hj  the  addition  of 
octiic  ftcid),  larger  tliuo  (lie  onlinary  white  h I ood -corpuscle.  The  prolo- 
pUsm  i&  fine  or  ooancly  grnnitlnr.  Horoetimfs  6Iled  wiili  drops  of  fat 
or  mjolin  (Vinchov) ;  iil^o  we  mii^'  see  complete  fittiv  degeneration 
with  forra&tion  of  large  fitt  aoil  mvelin  drops.  Tlieae  cells  contain 
particles  of  coal  or  iron  duflt  (tlie  latter  mitde  dark  green  by  sulphide 
of  aaimonium,  blue  by  yellow  priis.4iiit«  of  |io(ash  and  niiirialic  acid). 
In  ih«  lung»  of  en>tcM  that  have  died  with  heart  i/uimtr  they  are  found 
filled  witli  liiinjie  of  bwmatoidin. 

This  alveolar  opillteliuni  occura  in  brnnchitia  and  all  kinds  of  acute 
luid  chronic  pneumnnia,  hence  dnt-s  not  have  any  diagnostic  talue. 
lut  cpithclia]  eharaet«'r  i*  not  at  all  i-onHtanl.  I  think  it  quite  prob- 
able that  it  19  mostly  or  altogether  made  up  of  while  blood-corpiiaclos, 
enlarged  by  meiainoqihoxis,  or  their  protoplasm,  and  partly  by  ab- 
tK>r]>tion  of  AMiall  particles.  In  jtarl,  also,  this  may  come  from  the 
dw|»er  layer  of  the  bri>n<')iial  epithelium  (PanizKit,  FiachI,  Senator). 
On  the  other  band,  the  so-called  'v/ta  of  hftir!  •{mfi»'-  cont^iining 
hwmatoidin  are  significant  in  recognising  the  lungs  of  cases  that  tiave 
died  from  diseaMc  of  the  heart. 

Bhutir  thrt<i<ft  lire  an  important  conittiluent  of  sputum,  ainoe  they 
infallibly  tihow  the  d«struclion  of  lung  tissue  (lc#s  freriuently  of  the 
tiwue  of  tlie  bronchi),  bat  ttill  more  becauHC  tliey  itidioate  such  a 
Mircrc  diii«w  of  the  lungs  often  before  there  are  physical  signs. 
They  tfccur  in  tu.herciUi>»it,  ijamjrtnc,  ahccM  of  tht  htngt.  They 
generslly  have  a  double  outline;  now  and  then  tliero  arc  biiincliing 
fibres,  which  Itavc  a  iterpentinc  course  or  Ur<;e  irregular  curves. 
They  generally  lie  in  bundle*,  and  ofVen  nhow  the  i<tructuru  of  the 
lung-vciietM. 

lliey  always  exist  in  clusters  and  with  a  remarkably  alveolar 
smngemcnt  in  the  ^ireds  of  lung  linsue  in  abscess  uf  the  lungs,  and 
when  tliere  is  suppurating  gangrene;  further,  almost  always  in  tlie 
M-callcd  "lintels'*  of  tubercular  sputum.  Wheo  clastic  threads  occur 
singly,  which  may  he  in  all  the  conditions  named,  it  is  very  diRicuH 
to  say  which  is  tlicir  special  cause.  Then.  also,  it  in  not  easy  to 
dislingaisli  them  from  fat  crystals  (see),  and  farther  from  elastic  fibres 
in  food.  Besides,  Biuce  the  discovery  of  the  hacillua  tuberculosis  their 
importance  for  the  early  <liagnosis  of  phthisis  has  disanpenrcd ;  but 
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for  detenniiiing  whether  vf«  have  a  more  or  lusa  destructive  form  of 
pbthius  thoy  are  iia  valuablv  w  erer. 

To  obtain  oliiBtio  fibres,  when  they  are  not  praaent  in  quantity,  a 

Tia.a. 


Elkilio  Rhttt.    {AAar  SriotiM-xLb.) 


Concbmimi'e  1plral^  imtural  aJM      (Afler  Couoim^iw.) 

portion  of  Rpuniiti  in  boiled  with  an  etiunl  quantity  of  an  8  to  10  per 
omt  solution  of  cnuatic  potush ;  then  the  jelly-like  mass  is  to  bo  diluted 
with  water  and  allowed  to  stand  for  twenty-four  hours.     The  elastic 
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Sbrai,  H  diiitinot  orgftnic  substaasM,  Httle  to  the  bottom,  but  iirc  much 
Bwollea  and  not  re&dil;  diatingoi^ed  from  fibres  of  the  ftod. 

In  individaal  cues  of  gangrene  of  the  iunga,  but  by  no  mcnnfl  in 
all,  elastic  fibres  msj  be  wanting:  possibly  tliey  tnuy  be  destroyed  by 
the  sction  of  a  ferment  (Traube).  Moreover,  Hiuiple  gangrene  of  tho 
longs  ia  rare ;  we  generally  bnve  a  suppurating  gangrene,  and  thin  can 
hardly  fail  to  furaiah  the  ahreda  of  lung  ti^ue  pretriou»Iy  dceoribed. 

Spirals  [Leydeo.  Curschmann,  Zenker).  They  exhibit  the  finest 
forms  of  bronchial  products,  and  hence  correspond  probably  to  a 
(fibrinou*)  catarrh  of  the  smallest  bronchial  tubes.  With  some  prac- 
tice tliey  are  recognisable  by  the  naked  eye  (Fig.  30),  and  under  a 
glan  cover  when  somewhat  spread  out  by  very  slight  prctsare,  even 
without  any  amplification,  there  may  be  seen  a  spiral  twUl,  and  often 
in  the  centre  a  bright  line  which  is  generally  wavy.     When  very 


Fw.  SI. 


Fio.  31. 


Fio.  SS. 


?.^;^t^ 


ConchinaDD'*  tplmU.    «.  Csnlml  fibre.    (After  CoMRnatiK.) 


slightly  magnified  (best  seen  with  a  simplo  microscope  of  good  power) 
wo  can  plainly  soo  tho  spimlo  formed  out  of  fibres  wound  like  a  cork- 
serow;  and  further,  wc  can  sec  the  »trcak  in  tho  middle,  the  centml 
thrsad,  as  a  homogeneoui^,  n  somewhat  bluish-tinted  structure,  couniing 
exactly  along  the  miildlc  of  the  tube.  This  central  fibre,  which  may 
bo  entirely  wanting,  doe»  not  uxhibit  a  8))arply-do6ned  contour,  no 
matter  how  much  it  is  magnified  or  how  the  focus  of  tLe  microscope 
is  adjusted.  It  is  probably  not  a  material  structure,  but  an  optical 
image  of  a  space-cavity  or  of  a  strand  of  tightly -twisted  fibres  in  the 
centre  of  tlio  spiral.  Regarding  tho  peculiar  finely  granular  cells 
accompanying  them,  and  CharGOt-Leyden's  crystals,  see  page  182. 
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C u recti laaiin  h<M»fGrni^l  timt  (Jic^^o  epirnb liitvoiin  iinpnrlnnt  tlin^j 
oostic,  and  iii<io<H]  II  cuusal  ri'Iiitiuii  to  l>ruiidiiiil  iMtbinit  ("broricliio* 
litis  «xudativA,"   Curschmann).     They  arc  cspccialljr  BbiiiKlant  in 
Ibeee  cues,  in  iiianir  pnlictito  only  nt  the  tJini-  of  the  kttnck,  so  ttiaC 
US  the  attack  poxscs  olT,  thny  arc  excreted  in  qunntitj.     Ritn-ly,  and 
wi  til  out  diagnostic  im  porta  noc.  tliejr  arc  present  in  croupous  pnfutnania 
(O.  Vicrordt,  von  Jnksch,  and  others).     I  SHVf  them  in  a  owe  of  very. 
cliroTiic  tuborculiwis  of  th«  lungs.     According  to   Pel,  they  conust  < 
largely  of  mucin. 

Starch  rorpugfirs  They  arc  often  found  in  hfmorrhag«  of  the 
lunift  (Friedreich),  and  in  gn>i{ireni  (von  Jaksch),  but  arc  aK  yet 
without  sign  ill  can  cc. 

O-yntitU.     Cry9Uii»  of  luematotdin  nru  brownish-ycllovf,  if  pure,  ofJ 
ft  shining  color,  rhombic  pUtos,  or  fine  needles,  and  ihcso  mnglc,  or  j 
two  or  llirco  troiwcd,  or  in  tufU.     The  crystolline  rormatitm  may  also' 
occnr  as  gi-aiii.-«  nnd  lumps;  not  Infrequently  in  the  centre  is  a  whit« 
blood-oorpusele,  and   it  inay  b«  that  the  newllc*  are  arrtinj;<'d  with 
their  points  mwiding  out  from  the  cells. 


no.  34. 


Fin.  as. 


CrftlaJKit  biemiiriiitin- 


N««(|lM  or  bttj  Mcl'la.    (Alter 
SriuiHm.L.) 


They  indicate  that  blood  ha»  been  long  retained :  iu  gatyrttK  with 
'  Ibrmation  of  nbnocitii ;  in  the  ptu  of  einpi/emii  which  Lns  perfonted  kj 
long  time  before,  u  in  one  cose  that  came  under  my  obsorvation  of  A . 
stow  hemorrhage  into  the  langa  from   a  thoracic   aortic  ancurisia. 
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Sometimes   lb«re  are   spotA   macroscopically   vUibl?   trhoD    tliere  is 
bienifttoiiiin  in  itic  (iputiiiu.     (^ee  p.  ITS.) 

Crptdn  of  frtllv  add  (margaric  acid  crystals,  aw  Fig.  35).  They 
are  long,  thin,  ttlender  needles,  slightlv  or  very  nmrkcdly  btnt,  which 
are  found  singly,  in  large  bundles  or  druses,  or  quite  irregularly 
arranged.  They  are  generally  distiugulsbed  from  clastic  fibres  by 
the  uniformity  of  their  curving.  When  »  portion  of  sputum  is  dricfJ 
in  the  air,  without  heat,  they  are  completely  dissolved  upon  the  addi- 
tion of  ether,  while  the  elastic  fibres  under  the  same  circumstance* 
are  not  changed.  They  occur  generally  in  mosses,  io  gangrvne  of  the 
luHffi  and  /eti'f  hrfiiwhitU,  and  especially  in  the  lumps  or  plugs  prc- 
Yiouflly  mentioned  (page  174) ;  they  are  also  found  in  the  plugs  which 
•re  fbtmed  in  inflamed  tonuls  (see) ;  6nally,  they  may  occur  singly 
in  any  muco-jturulcnt  sputum,  especially  after  standing  in  a  warm 
place  for  some  time. 

Fra.  18. 


CiTtUU  «f  cholottvriEio     |  .KRta  firkumrsLi..) 


ChoUHerine  ayttata.  These  are  thin  rhombic  platet  with  the 
oonicrs  cut  out>  which  became  green  and  then  red  when  treated  with 
dilute  sulphuric  acid  and  tincture  of  iodine.  They  are  sometimea 
found  in  old  pcrfomting  pus,  also  in  tuberculoMS. 

Charcot- Lrifiifn  »  crystaU.  These  are  slight,  somewhat  blue, 
•hining,  elongnlcd  octaLcilmls  of  great  variety  of  size,  sometimes 
viable  with  a  simple  microscope,  often  only  to  be  seen  with  a  No.  8 
Hartnack.  They  seem  to  be  identical  with  the  crystals  found  in  the 
blood  and  marrow  in  leiiktrmia,  also  sometimes  occurring  in  tlic  feces. 
Tbey  probably  consist  of  a  mucous  substance  (Salkowski), 


sfet-iAL  ptAOimsm. 
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As  a  sign  of  hmuhial  mtlMma  ihtij  «n  of  gnat  dagMCSw  iapor- 
tanc«  (see  Spirals) ;  Aejr  tbcB  oeesr  boM  ■basbndy  dariag  nA 
after  ttie  Attacks  (Lejrdm).  Tbey  are  leea  freqaentlj  foaad  in  aeuU 
brottehitU,  chronic  enmfoua  tnmeUti»,  ami  tmiiremJm*. 


FM  IT. 


The  points  in  the  expeotoralron  of  uthma  where  ihtte  are  found 
can  often  be  easily  recognised  with  (he  naked  rve  a*  dry  emmbe  (se*^ 
p.  174).  Tbey  are  rerj  often  mixed  with  pecoliar,  fioe^  gnnnlatfld  ' 
roand  celb  which  look  as  if  filled  with  dost ;  at  the  Buoe  time  with 
theM  are  fonikd  apindle-fonaed  fignres  with  a  sii^t  glistening — a 
trangition  stage  to  Charcot's  crystaU  (?).  Th«e  crjilala  are  found 
Mpocially  numerous  upon  and  in  the  "Epirals,"  and  aUo  with  thetn 
th«»c  spindlf- formed  cells. 

In  isolated  cases  there  are  found  in  the  sputum  tynmn  {fttiJ  ^ron- ' 
chkia^  fmpytma,  according  to  Lejden).  omtaU  of  limt  {diahetr*, 
Fiirbringer;  atthma.  Ungar),  and  triple  photphtUt  ()«e  chapter  on 
Urine,  the  section  upon  these  substances). 

AniwMl  paratiu*.     We  mav  bare  whole  echinococcvt  bladders  or 
their  (mgmenu  (rcoogniied  upon  cross-section    hv  tlic  remarkable, 
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imifonD  streaking],  and  also  tho  hooks  of  the  tcolices  in  tlio  sputum, 
in  eaae  one  of  these  parasites  enters  the  bronchial  tabes  by  mpturo 
from  the  lungs  or  lirer  (slight  increase  in  size). 


Fta.  3«. 


^ 


^ 
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The  (exotic)  Dutoma  pulmonahim  (Bali)  which  causef  h(;cnorrhage 
withoot  imy  other  mnnifcstntioii,  ilccUres  itself  by  ilii  eggs  in  the 
spatum  (to  b«  seen  by  tlte  niuiple  niicroxcope}. 

Fio.  n. 


Schlnoooecn*  mambrui*.  oro*-Mctlon  •nlargad- 


lfit^(Mori''f(i1foitfl*,tVrc(im(inaj>-A'/nncnftiT^)  are  found  in  gangrene; 
they  nro  seemingly  without  significance. 

Vvngi  (for  the  macroscopic  evidences  of  the  presence  of  some  of 
tliem  tec  p.  1T5). 
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'  Leptothrix  buecaii*  is  prcMnl  in  tli«  yHlow  scuoi  nrixing  on  sinitum 
tliat  ba5  ))een  »liiD(liiig  some  time,  as  hiu  already  b»e»  mcntioDed, 
in  tli«  bronohinl  plugs  in  putncl  broncliitis  (biMiilm  crrMtals  of  fatty 
addii),  nnil  kIm  ocvurring  scparntHj.  Eillicr  it  is  fir<t  mixcl  in  tlie 
sputum  in  the  mouth,  or  it  has  cntcri»l  tho  iiir-pii«wi<;«*  from  tho 
mouth;  but  it  is  preACtil  lhi'T«  witbout  itiiy  known  piitbological 
significance.  Specific  Ttcction:  Wilb  iudioo  un<l  potoM.  iod.,  It  is 
stained  blue-red.  [For  formuln,  sec  p.  189,]  Without  this  reaction 
it  may  be  confounded  witb  elastic  tbrcttds,  ov«d  iritb  fatty  acid:i  (soe 
the  chapter  on  the  Digestive  Apptiimtua). 


tfe- 


Tubervia  bacilli  lo  tha  ■ptiium.  Ani  a>lor«4  with  BDiliii-fuchtiuoumt  lli«n  wlUi 
nattiylaDo-blUB.  Zeiu'i  bomog.  intmonioti  ^,  Oe.  1,GBiiiara  liioidadnwlDf.  Ibc* 
nlflad  about  I  ono  dlan. 

Sareina  puUnonuli*  \«  a  fitngus  formril  by  dividion  from  develop 
endogenous  spores  (Mauser).     While  it  is  similar,  although  Biualler, ' 
it  has  nothing  lo  tlo  with  sareinu  vcnlricuH.     The  recent  views  upon 
their  frequent  prt-sciice  may  be  somewhat  questioned  (confounded  with 
Miertx'eut  ivtriii/fiiu*  (?1  Fliigge),     It  has   no   known  ]>iitbolc^o^ 
sign  i  dean  cc. 
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Tttherelr  bacUliu  (Koch).  This  gcoemll;  occun  in  tlie  ponileDt 
pBiUs  of  tile  spaiuin  of  tuhereutonu  of  Uie  ianga  or  trachea.  Bxoep- 
tiotislly  i(  may  be  mixed  wiih  the  sputum  from  the  thront  nnd  phurynx 
(iiose),  in  cose  a  tubercle  breaks  up  al  thai  point.  Tliey  sre  generally 
very  abundant  in  ihe  ao-called  "lintels."  ond  (rarely)  in  very  small 
white  scales  [tec  p.  175).  These  split  fungi  a.re  straight  or  moderately 
— rarely  much — bent,  very  thin  rods  of  sniuenbat  variable  length  (2 
to  almost  4  ^.' — that  is,  very  like  the  diameter  of  a  moder&te-siEed  white 
blood  corpuscle).  Thoy  often  contain  spores.  On  account  of  ilieir 
thinness  and  because  they  are  without  motion,  they  are  wiUi  difficulty 
aeon  in  ilie  sputiiin  unli^ss  they  are  colored.  In  onler  (o  bring  them 
into  view  we  stain  them,  and  by  a  method  which  at  the  aamc  time 
produces  a  special  reaction,  and  so  a  very  certain  proof  that  it  is  the 
tubercle  bacilluit  and  not  one  of  the  numerous  other  bacilli.  It  h  In 
be  magnified  <JUO-400,  or,  for  those  accustomed  to  examine  for  it,  -lOQ 
diamciers— that  \»  to  say,  with  a  ^  AhbC-  oil  luuneritii'n  lens,  or  a 
Hkrttiaolc  No.  8  or  at  most  No.  T. 

MtthodM.  I.  (Weig«tt-Ehrlich.)  With  perfectly  clean  needle* 
we  place  some  sputtim  ujjon  a  plate  with  a  black  surface,  and  there 
spread  it  out  with  the  needles.  From  thi.-i  is  selected  a  suitable  por- 
tion (see  above)  and  place  it  upon  a  ghuts  cover,  and  then  it  is  to  be 
broken  up  wiili  the  nf*dle3.  Upon  this  is  now  placed  another  -^arn 
cover  and  the  two  are  pressed  firmly  together.  What  is  squcoicd  out 
upon  ihe  e*Iges  is  to  be  washed  away,  and  then  the  two  glasses  are  to 
be  carefully  separated,  no  that  there  may  remain  upon  each  the  thinnest 
poeaible  layer,  equally  distributed.  These  are  then  laid  aside  to 
Arj.  Then  iiO  drops  of  anilin  oil  are  thoroughly  mised  with  a  small 
test-tabe  full  of  distilled  water,  it  being  shaken  till  it  is  intimately 
mixed.  The'mixiui'e  is  allowed  to  stand  for  a  short  time,  and  then 
someuf  itis  tobo  filtered  through  a  moistened  filter  intoanatch-glosB. 
From  a  previously  prepared  concentrated  alcoholic  solution  of  fuchsine 
there  is  then  to  be  added  sufficient  to  make  the  mixture  turbid  or  ta 
cause  a  slight  metallic  shimmer  to  appear  upon  the  surface;  about  6 
drops  are  necessary.     Good  fuchsine  S.  is  necessary. 

The  glass  covers  are  allowed  to  dry  in  the  air,  and  then  each  ia 
passol  tliree  times  through  the  flame  of  a  spirit-lnmp  and  liud  in  the 

P  Tbs  GrotM.  letter  n  nprMcau  oDe-tht>uundth  at  a  milliraetra  (/i— O.OOI  mm.),  and 
k  Ih*  aliB  of  •  mierv-miUimttrr,  or  a  niovn.] 


ie<j 
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colon ng-Min lion  with  tlic  .sputuiu  siiie  ilnwn.  Tlio  mich-glus, 
covered  over,  ia  allowed  to  stan<)  for  tweniy-foar  houro,  or  it  is  eIowIj 
warmed  over  tli«  spirit-lamp  uatil  a  slight  deposit  of  moisture  appears 
not  only  upon  tlie  edges,  but  also  upon  the  middle,  and  tbeo  it  is  sec 
aside  for  aboQl  ten  minutes. 

Thu  manipHlation  is  oooiinucd  bj  wasliing  tho  glass  cover  in  water 
and  thi'u  fur  n  Tow  acoondit  dipping  it  in  a  mixture  of  one  part  of 
nitric  udd  and  two  of  water  (without  letting  go  of  it  with  the  phioeRi) 
until  it,  being  agiiin  washed  in  water,  ooatinues  to  show  a  slight 
violet  shimmer.  Then  tlio  prepnnition  raajr  bo  immmliatety  examined 
in  water:  the  laberclc  bacilli  arc  colored  an  inlcnM  violet,  while  all 
the  rest  is  oulorNl  a  pale  reddisli  tone.  It  is  advisable  to  stain  the 
glass  cover  a  scuund  time  witli  a  watery  solution  of  mpthvleDe-Mue, 
which  is  done  b_v  placing  it  in  tliis  solution  for  a  minute  or  two  after 
taking  it  out  of  the  acid  mixture  and  tlioroughly  washing  it  with 
water,  then  again  washing  it,  when  it  maj  be  examined. 

Instead  of  fiich^ino-  and  methyl  coo -blue  we  may,  in  exactly  thftj 
some  way,  employ  Bismnrck-brown  or  the  gentian-violet,.     The 
paratiooB  are  prcwrrvcd  by  first  drying  them  in  the  air,  then  paasbf 
them  three  times  through  the  flame  before  laying  tliem  upon  an  object- 
glass  upon  which  has  been  placed  a  drop  of  xylo-Canada  balsam. 

The  staining  with  the  nitric  acid  solution  musl  not  be  too  strong, 
eUe  the  bacilli  lose  their  coloring.  With  preparations  that  are  to  ho 
preserved,  the  nitric  acid  must  ho  very  carefully  removed  by  rejiented 
wasbingl  with  water,  because  the  acid  destroys  the  color. 

Tlie  alcoholic  gentian-violet,  as  well  as  the  fuchsine  solution,  retains 
its  color  very  well      Sometimes  the  B ism urck -brown,  and  also  tliQ 
methylene- blue,  must  be  filtered  before  using.      Besides  these,  one 
needs  for  his  work  a  black  plate,  two  needles,  a  pinceito  with  brood  i 
bok,  some  watch-glasMS,  object-glasses  and  covers,  and  a  8pirit-lamp. 

Biederl  has  recently  reeommendod  the  following  method  for 
deiHonttraUng  the  bacUU  when  they  are  tcant  m  numbfrt :  A  tea- 
spoonful  of  itpuium  and  two  teaiipoonfula  of  water  are  boiled  with 
fifteen  dro|)«  of  solution  of  caustic  auda,  then  four  teaspuonfnis  more  of  j 
water  are  oddi^d  ati<l  the  whole  again  boiled  till  it  forma  a  homogoneova ; 
fluid.  It  U  allowed  to  stand  for  two  days  (not  longer)  in  a  eonioal 
ghus;  poidible  bacilli  (and  ehislio  fibres)  form  a  sediment.  The  sedi- 
ment  is  stained,  not  by   tJie  method  dcacribed  above,  but  by   th« 
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in«tIio<I  rMommended  bj  Ziehl-Neelaen :  instead  of  tlie  nnilino  wnUr 
und  g«ntian-rio]et,  ve  use  «  mixtnTe  of  90  purts  of  a  d-por-cont, 
solotion  of  carbolic  acid  and  10  parts  of  coDoentrated  alcoholic  sola- 
tion  of  fucluine,  staining  b^  beat  aa  above  described  :  tbe  other  pro- 
cediirvs  ar«  also  the  same  aa  above  referred  to 

Where  one  is  not  accustomed  to  examine  for  bacillus  taberculosia, 
for  the  purpose  of  controlling  the  degree  of  staining  some  sputum 
that  is  known  to  contain  the  bacillus  should  be  colored  at  the  same 
time. 

11.  A  new  and  dwidcdiy  aiKrful  mode  of  procedure  is  given  hy 
Oabbeit.  A  dry  preparation,  which  has  bt>en  puss«d  through  a  flame 
'»  plioci:l  for  two  minutes  iii  a,  solution  of  1  part  of  liichfiine  S.  in  100 
parts  of  a  6  per  ocnt.  solution  of  carbolic  add  and  10  ports  of  abstK 
lule  alooliol,  and  then,  immediately  iift«r,  for  one  minute  in  m  solution 
of  two  parM  of  metliylcnc-blue  to  100  pnru  of  25-pcr-ct'nt.  sulphuric 
acid.  It  is  rinwd  vriih  water,  und  then,  for  prcsen'atiun,  is  wnsbed 
with  alcohol,  dried,  and  mountfd  in  Oaniiibi  balsam.  For  the  sake  of 
greater  certainly,  it  may  be  wanni.'d  in  the  first  solution.  The 
prtpantions  are  very  lioautiful  and  permanent.  The  method  seems 
to  be  a  very  distinct  otic.  It  is  necessary  to  make  very  thin,  and 
likowuc  uniformly  thin,  prepamtions. 

The  tHbemlf  bacilli  arc  distinctly  rcoognised  by  their  r»l  (or  blue) 
staining.  Since  the  gporc«  that  may  be  present  are  not  suincd,  they 
may  be  seen  in  the  interior  of  bacilli  us  clear  paints,  and  they  may  be 
80  abun<U»t  as  to  cause  the  bacilli,  when  only  slightly  magniBed,  to 
look  like  the  chain  coccus  (Fig.  40). 

The  presence  of  this  badilus  in  the  sputum  indieateti  tt^ttnatottM 
nfl/ie  luitffg  (unices  there  may  be  tuberculosis  of  the  larynx).  Quite 
a  clo>M  approximauon  of  the  severity  of  the  disease  may  be  made  by 
their  abundance,  but  more  closely  by  tlie  <|uaiitity  uf  the  spores. 
Bacilli  may  often  be  discovered  when  the  physical  signs  are  still  indi»- 
tinct  or  arc  altogether  wanting. 

Aluenee  t^fthe  imn'/Zi  at  a  single  exnmination  i«  without  value.  So, 
also,  when  the  sputum  is  scanly  and  not  very  purulent,  if  they  are 
absent  in  repcattril  examinatioits  this  fact  is  to  be  considered  with 
greater  caution.  On  tlie  otlier  hand,  in  sputum  that  is  not  too 
scantily  punilcni,  the  constant  failurt;  to  find  bacilli  points  with 
greater  probability  against  tuberculosis.     It  is  to  bo  tindentood  diat 
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tiic  suiniDg  material  is  as  it  should  bo  (ho  nbore),  Unit  tlie  Blmiiiing 
hu  been  properly  'lone,  and  that  the  most  carofdl  examiiutioD  of  tbo 
preparation  has  bwn  made.  Tho  cultare-Wst,  witb  the  roatorial  Jn 
question,  houM  como  atill  nearer  the  truth.  (Sec  also  in  Appendix.) 
Pneumonia  cocci :  The  reports  regarding  these  cooci  arc  still  con- 
flicting. Fricdlatider  has  fiund  micrococci  both  iu  tho  sputum  and  in 
the  tissuo-fluid,  of  oval  form,  eiugle,  or  two  or  throe  arranged  together, 
Iving  in  a  capsule  which  can  be  stained.  But  Friedl&nder  biioMlf 
acknowledges  that,  without  the  esiatence  of  pneamoniB,  these  coed — 
or  cocci  wbich  cannot  be  microscopically  distinguished  from  theoi — 
are  also  found  in  tho  sputum.     We  hare  found  FriediaDder's  oooci 

Fro.  41. 


Fnakd'i  pnsumoDift  eooaut,  biwl  ^m  tli«  aspwtoniion.    Prepand  b^  Prof  Olrtnw. 
Oil  Imrasnion  l«iu,  oii*4w»lllh;  «)r*-pi*ii«  If«.  4. 


in  numerous  cases  of  broncho-pneumoRia  and  bronchitis.  The  cocci 
which  A.  FrilDkel  found  in  iho  lungs  in  pneumonia  arc  lancet-ahaped 
and  they  generally  occur  as  double  cooci,  and  are,  like  Friedlander's, 
in  a  capsule.  Friinkel's  coccus  is  likewise  found  in  empyema  and 
meningitis,  wbicli  complicate  crou|)ouH  pneumonia.  It  also  oocunt  in 
normal  saliva.  Fiimlly,  Piu  FoA  liiu>  discovered  in  the  tituuo-juice  of 
the  pneumonic  luug  a  diplococcus  iucloaod  in  a  oapBule  wliicL  is  very 
like  botli  of  the  cocci  named  above. 

Suining  of  Fried liindcr's  coccus :  A  dry  oortring^UN  pr 
is  placed  for  a  few  minutes  in   n  l-per-oent.  ulatiOD  of  soetlo  Mld^ 
then  this  is  blown  away  with  a  pipette ;  dry  in  the  air ;  dip  for  a  few 
seoondfl  in  aniline  water  and  gentian -violet  solution  (see  above),  rinse 
in  water  (Frie<l lander.)     Frankcl's  coccus  is  stained  with  all  aniline 
dyes.     Pio  FoA  recommends  Gram's  method  for  his  coccus. 

S.  Mierocoeei  and  baeUli  of  all  sorts,  also  tpirockttia,  are  fiHindJ 
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in  every  t<[>«ciiiii-n  of  tsuatti fiiuttim.  Thpy  »nj  very  touch  iiicnw.**!! 
in  /rfi'd  hronchiliM,  in  Iroiu-hieetatic  eaviUtt,  iwd  yanifrem  of  the 
lung*:  and  «lw>  in  every  »puium  tlint  has  stood  long  Mid  tiecome  TouL 

PlO.  43. 


Hioraned,  WlllliipinJ*,  qxtudivUti,  IVusi  the  exptcMtJioB.    (Alter  IVcvMom.) 


There  may  be  a  Dimple  staiDing  of  tins  dry  preparalion  witli 
mediylene-blue,  after  whicli  it  b  to  be  rinsed  in  water.  Or.tli«  prepa- 
ration, stained  according  to  Gram,  vith  gentian- violet  solution  and 
aniline  wuer  (see  p,  187),  may  be  taken  frum  this  and  immersed  for 

Fio.  4.1. 


Actluuniyew      (Aflar  *.  Jtixna.) 

two  or  tbree  minutes  in  the  follnwing  preparation:  Iodine,  1,  potaBA, 
ioil ,  2,  nrg.  dcKiil.,  300;  tlien  in  absolute  alcchul  till  tlie  color  disup- 
pearv.    Only  the  microbem  arc  stniunl,  but  ibettc  are  inlenRcly  colored. 

4.  Acttnomffott.  In  actinomycoHi!t  of  the  lung!*  or  of  tlic  pleura, 
in  i»oIat«()  oawa,  this  fiin^uH  in  found  in  tli^-K|)iituin.  I  have  obscr%'6d 
it  in  the  churncteriHtio  Hmall  Icorneic  (xee  p.  176).  It  in  rcco)^ 
niied  by  the  proji'ctirms,  like  cliibtt,  closely  prewied  together,  which 
project  from  the  !<uifiice  of  a  confuted  mtus,  which  look  mucli 
like  detritus.     We  can  btst  wc  the  olub-Uke  projections  without 
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Bbuning.  The  fungua  can  be  distiDCtlj  staioed  by  Giram's  method 
[described  on  tbe  preceding  page]. 

Mould  (aspergillua,  mucor)  and  isolated  jeast-cells,  when  seen  in 
the  sputum  are  withoat  significance.  The  microbe  of  whooping-cough 
of  Letzerich  and  Berger  still  needs  confirmation. 

Chemical  Examination. — This  has  a  minor  place,  considered 
with  reference  to  diagnosis. 

There  occur  in  the  sputum  alhuminous  corpuscles  in  the  form  of 
mucin,  nuclein,  serum-albumin.  The  latter  is  Tcry  abundant  in 
cedema  of  the  lungs.  Peptone  is  found  very  abundantly  in  the 
sputum  after  the  crisis  of  pneumonia  (Kosselt) ;  it  is  also  found  in 
excess  in  all  purulent  sputum.  Temporary  fatty  acids  occur  very 
abundantly  in  gangrene  of  the  lunga  (Hoppe-Seyler,  Leyden,  and 
Jafig). 

Finally,  it  is  notable  that  in  gangrene  of  the  lunge  and  bronchi 
there  is  found  a  ferment  like  the  pancreas  ferment  (Filehne,  StoU 
nikow). 


CHAPTER   V. 
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BXAIONATIOM  OF  THE  CtBODLATOBT  APPARATUS, 

EXAMISATIOX  op  TUB    HeAUT. 

Ths  dfvclopment  of  llic  methods  of  Iocs]  exsminstion  of  tlio  heart 
it  dteely  oonoGCtcd  with  th«  introductioD  of  pcrciitision  nnd  auscultB- 
tion.  So  we  hare  hero  also  chiofljr  to  thank  Laonnec  anil  Skoda,  as 
well  u  Piorry,  Friodroich.  Bamber,  mnd  Gerhardt, 

ASATOMT  OF  THB  SORMAt.   IISART. 

The  heart  lies  upon  tb«  diapbregm,  sloping  obliiiuely  forward  io 
neb  a  way  tliat  its  long  axis  is  ioclincd  forward  and  lownnl  the  left. 
It  txt«DdB  from  about  8  or  9  centimetres  to  the  loft  of  tlie  median 
lino  (apex  of  the  heart),  to  about  4  or  5  centimetres  to  the  right  of 
ib,9  aanifl  ((.«.«  about  one  and  a  half  fiogcr-breadths  to  the  right  of 
the  right  bonJor  of  the  Htcrnam— right  auricle),  so  that  about  lwo> 
tliirda  of  the  heart  is  in  the  led  half  of  (he  chest,  and  one-third  in  the 
right  half.  Its  highest  point  (the  loft  auricle)  is  at  the  lower  border 
of  the  stomal  insertion  of  the  second  rib.  its  lowest  point  at  the  upper 
border  of  the  sixth  costal  cartilage,  or  the  lif^h  intercostal  space  (see 
Fig.  44).  The  three  borders  of  the  heart  are  formed  as  follows:  the 
right  by  the  right  auricle,  the  lower  by  the  right  ventricle,  and  the 
left  by  the  left  ventricle.  The  latter  lies  with  only  a  diminishing 
portion  on  the  anterior  surface,  much  the  greater  part  of  which  is 
formed  by  the  right  veotricle. 

The  figure  (Fig.  44)  shows  bow  the  lungs  glide  over  the  heut,  bo 
that  only  a  small  four-cornered  portion,  belonging  exclusively  to  thfl 
right  ventricle,  is  in  contact  with  the  wall  of  the  chest.  Of  the  bor< 
ders  of  this  superficial  part  of  the  heart,  the  one  toward  the  right  I'm 
between  the  middle  hne  and  the  left  sternal  line,  the  upper  behind 
the  fourth  rib,  tlic  left  somewhat  ouWidc  of  the  left  parasternal  line. 
Below,  the  heart  is  in  relation  with  the  liver  in  such  a  way  that  it 
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overlaps  the  liitlvr  with  lu  lower  border.  Ti  can  be  se«n  from  the 
<!OUne  of  the  lin*;  a  •!,  wliich  indicates  the  coiuplenieniary  npncc  of 
the  inttititra  eivUaea  hb.  atip.  tinutra,  what  a  considerable  portion 
of  tlic  hi'trt  which  is  in  contact  with  the  chest- wall  would  became  wtiil 
■mailer  if  the  luug  shotUd  completely  fill  the  compk-Dienitiry  space. 

Fio.  4*. 


PcvlUun  orih*  MintonC*  or  th«  thorRc,  of  tV  tlnnunh.  anil  ot  tli«  llrar  frmn  In  tnai. 
(WliL-Lincmi.i  Tho  pdrtiom  of  ibe  btian  anil  livsr  wbtoli  Bradrnirn  with  iint>rT>li«n 
haloLivt  lino*  riiFu^wiil  [111*  ■TlfiTit  ti>  wliicl)  Ibea*  nrpina  srv  in  rnntnrt  wtlh  tliecKol' 
>all.  Tlia|inrtlonilUiBtimu<->C  loa-iiini't  willi  lli«diut-v«U,  but  Biroovcreil  It}' the 
lann,  ara  nprMmled  Iiy  broken  [i-l«ir(  liaU'lii!^  Iiu».  t.f.  hvclrr  nt  Iho  nj[lit  luiiK. 
jr  A,  lAtilari'f  III*  Isft  IiinK;  •>  ^  i»i4  •■  it  (.  .  ,  .),lh«  t>mn<tkri«>  of  tlio  ui>in|>laiii*D(ar7 
picanliinitf.  I'.boUDdaiy  belwwn  llie  upper  iDil  mMilte  Inbciof  [h«  rigbl  lunp:  i 
tiounilaiy  belwecn  Ihn  midiile  hikI  Inwcr  Inba  ot  Ihe  right  lnDt>;  I,  Xaaa^aTy  bctWMn 
tko  upper  aiul  lownrlobv  of  th*  Unlont    v,  Homieli  (gruUr  ciirratur*}. 

Theee  are  the  location  and  extent  as  thov  are  found  in  the  adult  in 
the  dorsal  or  upright  position.  With  children  the  heart  (as  well  as  thi- 
diaphragm  and  the  lower  borders  of  the  lungs)  is  about  one  rib  higher. 
It  lA  ai<M>,  <iince  it  is  proportionalcljf  larger,  to  a  larger  extent  in  con- 
tact with  the  wall  of  the  chest;  with  incrcaeting  age,  on  (he  other 
hukd,  it  mov«a  lower  down  (to  the  lower  border  of  the  sixth  rib  (the 
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rnxHk  iaStnotai.  ipwe)  witfa  m  ussller  portion  pari«ta],  Bince  tlw  laagi 
Be  vnt  it  to  s  lBrg«r  utmL  Id  tlie  side  posiiioD.  especbJly  on  ib« 
leA  »<\c  the  litari  alwmjrs  sinki  vtr;  coDaidcrably  to  th«  ]ow«r  nde. 
(See  nodcr  ApeX'bMC) 

iStltM  waetrum  incertta  pxhibitx  tho  licart  in  mch  ■  way  that 
"right"  and  "1«A"  mrt  ructlj  reverwil.  like  the  rtSrction  in  a 
mirror.     lltDce  «c  nool  not  sar  anytbing  more  about  it. 
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PbBUMINARY  KiDIAKK)!  .necessary  to  L'N'OKKSTAND  tub  PQTSICAl. 
PHBSOMESA  or  TUB  HEART. 

What  foUovg  is  a  brief  explanation  of  those  bets  regarding  the 
pb^ology  an<i  the  general  pathology  of  the  heart,  which  must  be 
alirairs  kept  in  mind  by  the  edacaied  physician  in  examining  and 
fomiiDg  a  judgment  of  the  heart. 

1.  The  tnonment  of  the  Uood  in  tke  heart.  Tbo  blood  8owfl  from 
the  body  through  the  eawB  into  the  right  auricle,  from  whence,  during 
the  ventricular  diastole,  it  passes  through  the  right  auriculo-ven- 
triatlar  opening,  the  tricuspid  valve,  into  the  right  ventricle,  being 
nrge<l  forward  towanl  tlio  end  of  the  diastole  by  the  weak  muscular 
contraction  uf  ilie  right  auricle.  The  systole  which  immediately  fal- 
lows drives  tlie  bkmd  out  of  (he  ventricle,  the  tricuspid  valve  buiii;:  at 
the  Bamo  time  closed,  through  the  open  pulmDiinry  «K'mi1ui)itr  valve 
iato  the  pnlraoiury  artery.  The  blood,  prvvcnlvd  from  Sowing  back 
into  the  ventricle  during  tbe  diastole  whicli  immediately  follows  by 
the  cloBure  of  the  pulmonary  flvmilunar  vnlvc,  passes  through  the 
longs,  and  from  them  lIow#  into  the  left  auricle,  whence,  by  the  dias- 
tde  of  the  ventricle,  it  flown  through  the  left  nuriculo-ventncular 
opening,  the  mitral  valve,  into  tbe  IvA  ventricle,  whither  it  is  again 
Bseieted  at  the  end  of  the  diastole  by  the  contraction  of  tlio  auricle. 
Tlie  left  ventricle  discharges  its  contcnu  during  tbo  eys[olv(thc  mitral 
valve  being  closed)  into  the  commencement  of  the  aorta,  through  the 
open  aortic-semilannr  valve,  whence  it  is  prevented  from  retnming  to 
the  ventiiclc  when  the  pressure  from  the  ventricle  ceases  and  the 
diastole  begins,  by  the  closure  of  the  aortic  semilunar  valve.  The 
btood  then  flows  from  the  conai  aortct  into  the  body. 

2.  I'alvulitr  intufficieHci/  and  ita  effeeU  upon  the  mooemait  of  the 
bUod.     From  tbe  foregoing  it  is  evident  that  the  openings  of  the 
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heart  are  very  important  fiotoTs,  on  the  one  t\Ae  being  tlie  entrnnco 
ami  exil  of  llie  veiuricles,  ami  on  the  other  being  the  locotion  of  the 
vulve»  of  llie  heart  which  binder  any  haclcward  flow  of  the  blooi). 
The  DtotioD  of  the  blood  can  only  in  two  ways  be  intcrftred  with  hy 
]iatLftlogical  processes  ai  the  openings  of  the  heart:  cilhtT  by  nur- 
rowing  at  the  opening  {Mtifnoiu  t>f  txilve),  or  by  die  ralrcs  losing  tlieir 
power  to  close  {ingi'fScUnci/  '•/ the  particular  valve). 

Stenosis  of  an  opening  may  be  caused  by  products  of  endocarditis, 
which  cause  adhesion  of  the  ihtpa  of  the  valve,  with  fonnation  of  a 
cicotncia]  narrowing  ring  ut  the  base  of  the  valves.  InsuHiciency 
may  likewise  be  citustM]  by  endocarditis  (general  shortening  of  tho 
flajis  and  of  the  tendinous  procee«es  of  the  papillary  niuttcles),  anc 
this  ijt  the  most  froqu'eDt  cause  of  insafficienoy ;  but  the  condition 
may  also  arise  from  a  distention  of  the  opening  so  that  the  finps  are 
too  short  to  close  it  (relative  valvular  insufficiency,  in  woak  boart 
witli  dilatation). 

An  opening  that  is  narrowed  hinders  the  passage  of  the  blood 
through  it.     If  it  i«  an  auricuio-vrnlricular  opening  {mitral  or  tri- 
cutpi'l  tUnotit),  then,  nt  the  inomenl  of  diastole  of  the  bean,  the  blood 
is  hindered  in  its  entrnnce  into  iho  ventricles:    tlicro  is  imperfectj 
filling  of  the  ventricles;  if  it  is  an  arterial  opening  that  is  narrowedl 
{aortic  or  pulmtmari/  ttenonit),  then  tlio  exit  of  the  blood  from  the 
ventricles  ut  tlio  systole  is  interfered  with.    If  the  valvular  mecbanismn 
is  in  STieli  a  condition  that  it  cannot  perfectly  close,  then  at  tli«j 
moment  when  it  ought  to  close  it  allows  a  part  of  the  blood  to  floi 
backward.      If  the  difficulty  i^  with  the  entrance  to  the  ventrlcloa! 
(iMmffieienei/  of  mitral  or  tricutpid  valve),  then  with  the  systole  ftj 
part  of  tlic  conlenis  of  the  ventricle  flows  back  inM  the  anriclc;  boti 
if  the  deficiency  is  nt  the  outlet  of  the  ventricle  {intuffii:iet>cjf  of  the 
aortie  or  j>ul»ii>na)y  i^ahr),  then  at  the  end  of  the  systole,  during  the 
diastole  which  follows,  a  part  of  the  blood  that  has  just  been  thrown 
into  tlie  artery  will  be  thrown  back  into  the  ventricle. 

In  one  respect  all  the  defects  that  have  been  mentioned  are  alike: 
they  cheek  the  blood  cnrrvnt.  they  cause  a  stasis  of  blooil  in  that 
chamber  of  the  hmrt  which  is,  with  reference  to  the  direction  of  the 
blood  current,just  behind  the  defective  opening.  Thus  a  defect  of  an 
arterial  opening  causes  stasis  in  the  correttpouding  ventricle ;   a  defect 
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!n  an  naricuIo-vcDtriciilnr  opcniog  occasions  Mu^'is  in  the  oorrcsponttiDg 
anriclc.  and  also  bevond  litis  in  tlie  corresponding  ri-ins. 

8.  Compentation,  aceomntodation  of  valmtlar  liejii^ienetf.  The 
nbnomw]  roatDluDce  wliicli  is  (■xertcd  it^intt  the  b1ood>current  from 
tlif  viJvaUr  defect  vrouli)  immediatelr  lend  to  more  considcmblc  dis- 
lurbaucceof  the  blood-currcDt  if  it  were  not  promptly  ctiuiilixcd  bjtbe 
tDcreucd  work  of  that  section  of  the  heart  lying  (in  the  course  of  the 
blow) -current)  aboro  the  point  of  resistance.  Bat  this  doc«  not  con- 
tinue, for  with  inervascd  work  the  overlondcil  section  of  the  heart 
becomcK  hypertrophied — compentntorjf  hgpertrophg.  This  condition 
is  extremely  simple  in  defects  nt  the  aortic  opening.  They  are  com- 
pensated by  hyperlropliy  of  the  left  ventricle,  which  is  associated  with 
dilatation  (eccentric  dilatation).  The  latter  is  especially  marked  in 
ioBolRciency  of  the  aortic  valve,  and  this  is  explained  by  tbe  &ct  that, 
with  aortic  iii-'fufEciericy,  tlie  led  ventricle  during  the  diastole  receives 
blood  from  two  sources,  hence  very  much  more  than  normal.  With 
mitral  insufficiency  ihc  auricle  mast  accommodnte  for  the  defect;  but, 
notwithstanding  the  fact  that  it  becomes  dilated  and  hypertrophied,  it 
cannot  perform  the  necessary  work,  cannot  overcome  the  stagnation : 
the  accumulated  blood  passes  through  it  to  the  veins  of  the  lungs, 
cspiUariee  and  arteries  of  the  lungs,  and  so  on  till  it  reaches  the  right 
ventricle:  this  becomes  diluted  and  hypertrophied,  and  thus  causes  the 
increase  of  the  propulsive  power  necessary  for  the  accommodation. 

Though  defect  of  the  valve  of  rhe  pulmonary  ariery  is  rare,  the 
BGtual  consequences  are  the  same  as  of  defect  of  the  aortic  valve, 
defect  of  the  tricuspid,  which  is  likewise  rare,  with  the  exception  of 
relative  insufficiency,  and  produces  accommodation  of  hypertrophy  of 
the  right  auride,  but  only  to  a  very  slight  degree :  for  the  increosod 
pressure  in  the  general  venous  system  has  do  effect  upon  the  pressure 
in  the  arteries  of  llie  body,  and  hence  cannot  produce  any  notable 
compensatory  hypertrophy  of  the  left  ventricle. 

Thus,  insufficiency  and  stenosis  of  the  aorta  cause  hypertrophy  of 
the  left,  and  insufficiency  and  stenosis  of  the  mitral  valve  hypertrophy 
of  the  right,  ventricle.  Itut  with  mitral  insufficiency  souK'lhing  more 
foUawB :  during  the  dia.<iiole  of  the  left  ventricle  there  flows  into  it 
from  tbe  dilated  auricle  the  htnod  which  has  accumulated  there  under 
very  much  increnscnl  pressure  and  in  increased  quantity;  it  becomes 
dilated,  and.  since  it  also  ba.<i  to  diapotie  of  the  increased  quantity  of 
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blood,  whicli  it  do«  bj  clrivnif;  part  of  it  forward  ioto  tite  nortti  and 
part  Incknitrd  Uirougli  tlio  iiiilml  onficv  into  t]i«  i»iriclL>,  it  also 
becomes  bypiTtrophii'd.  H«noo  niitnil  iiisuflicitDcj-  lends  to  liyper- 
tropliv  ntiil  iliI«intion  of  both  vi-Ririclm. 

Tlii'i'o  iliffV'rcnt  hvpci-trophtcs  arc  aids  in  the  dii^oeis  of  the  indi- 
vitliinl  vnlvulnr  Icsioiu. 

4.  Ilnfii'rtrophxf  nf  tii«  /u-nrt  from  other  cau»ei.  Bcsidw  the  val- 
vular defvuu,  cortftin  other  condition))  load  to  hypertrophy :  thiu,  the 
left  ?cntriclc  becomes  hypertrophtod  by  the  incr«weil  rcsiistance  ia 
tho  general  arloriul  ityatem  produced  by  »eleroti»  nf  thr  arterira :  it 
RometimeH  nvults  from  continued  excessive  muscular  exertion  i^idio' 
pathie  ht/prrtrophy),  ^rther.  from  different  forms  of  chronic  nephritit, 
und  in  this  it  is  more  mnrked  the  longer  the  general  vigor  is  main- 
tained (hence  mo!it  marked  in  renal  Dlrophy);  finally,  also  in 
arute  nephritin,  if  it  lasts  long  enough.  The  right  ventricle  becomes 
hypertrophiod  whenever  there  ia  continued  increased  resistance  in  the 
pulmonary  circulation,  most  regularly  nnd  markedly  in  rmphi/aewa 
(from  doslmctioa  of  tho  capillaries  of  tlio  lungs  from  atrophy  of  the 
tinue).  in  marked  contraction  of  the  lungi.  in  marked  hfp/io-»eoliori». 

5.  The  form  of  the  heart  is  changed  in  consequence  of  the  hyper- 
trophy (and  dilatation):  hypertrophy  of  the  left  ventricle  broailens 
.the  heart  to  tho  left  and  somewhat  lengtheDs  it;  if  there  is  dilatation 
also,  the  broadening  to  the  left  is  slill  more  increased.  Hypertrophy 
and  dilatation  to  tho  right  ventricle  simply  broaden  the  heart  to  the 
right.  Hypertrophy  and  dilatation  of  both  ventricles  broaden  the 
heart  in  both  directions  and  lengthen  it. 

I}.  Simpli-  dilatation.  This  results  entirely  from  weakness  or 
paralysis,  and  la  dependent  upon  a  diminished  tone  of  the  heart-muscle 
with  a  simultaneous  loss  of  its  power  to  contract.  It  may  also  occur 
in  a  heart  that  was  previously  dilateil  and  hyportrophied,  and  it  then 
results  in  a  very  great  enlargement  of  the  heart.  In  dilatation  of  the 
heart  the  enlargement  is  nearly  symmetnL'al  in  all  directions. 

The  diagnosis  between  enlargetnonl  of  the  heart  from  hypertrophy 
(with  dilatation)  and  the  ditalalion  just  mentioned  is  chiefly  made  by 
tbo  consideration  of  tho  evidences  of  the  amount  of  work  the  heart  is 
doing. 

7.  The  extent  to  tphich  the  heart  is  in  contact  with  the  ohest-uiaU 
is  in  very  close  relation  to  the  »ise  of  tho  heart  (regarding  the  peri- 
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audiu,  9H  later).  An  coki^gvd  beut  alwirs  haa  %  Urgtr  un  m 
eoaiMC  witk  the  cbot-wsll  tbmn  doc*  •  Bonul  brart.  it  Uierv  wv  oo 
eooditioas  in  tke  ikcigUwrlMMd  of  tht  bcut  wbic^  ktep  it  aw»T  from 
lk«  d»eM-w»Q.  Tkts  mj  be  aecMJooeJ  b;  tapbjwou  «f  ibe  l«iig», 
or  by  HB  mereBW  in  tbe  toIbb*  of  die  Ivags,  iriietber  ftoni  woomdy 
of  boifa  Ituigs  or  onlr  tif  tliL-  Mi  lan^,  citlicT  chnitu«  or  temponrr. 
In  enpfayscms  »  Dormal  limrt  therefore  Tonid  be  to  a  )en  esteot 
ptrietal  tbmn  if  the  lan^  were  nonDal ;  benoe  in  ease  of  eaphT9ca» 
on  enlarged  heart  m*v  poeiblr  not  be  numifcBt  b;  ita  site,  as  it  would 
he  if  tbe  langs  were  Donnal.  Wbrn  then  arv  both  enb^gCBMOt  of 
tlie  bcort  BDd  enpbrsetDa  of  the  lungs  the  heart  may  be  foond  to  be 
parietal  only  to  the  Donnal  extent,  or  tnay  be  w  to  an  eren  leas  extent 
than  normal  (oTerlrin^  of  the  bean). 

Still  an»ther  onilitioo  has  its  effeol :  tnflammatorr  adhesion  of  tbe 
border  of  the  laogs  at  the  incisura  cardiaca  with  the  parieul  pleatn. 
Thb  uachangeablv  determines  the  parietal  relation  of  tbe  heart.  And 
yet,  often  in  this  condition,  just  the  opposite  takes  place,  as  in  the  pre- 
vious case :  &oro  shrinking,  the  long  is  somerhat  drawn  away  from 
tbe  heart  and  thus  it  is  more  largely  parieul  than,  according  to  its 
site,  it  would  he.     EnUrgemeni  of  tbe  heart  may  thua  be  simuUled. 

Hence  in  foming  an  opinion  as  to  the  sise  of  tlie  heart  from  the 
extent  to  whicb  it  ia  in  contact  with  tbe  cbesl-wall  we  must  always 
bear  in  mind  tbe  poesihilily  of  the  presence  of  these  conditions  (sae 
PereuBsion:  "ahaolute  heart  dulnna"). 

IHSPKCTIOX   AND   PALPATIOK   07  THE   KK6I0N   OP  TUE   UKART.' 

Both  tbeee  methods  of  examining  the  heart,  like  tbe  foregoing,  will 
be  best  practised  in  a  moderately  high  domi  position.  There  are 
technical  difficoliies  in  examining  a  patient  either  standing  or  sitting; 
but  soroelimeB  in  severe  heart  dijieasea  the  latter  cannot  be  aroide^l  oo 
account  of  tbe  existence  of  ortAopnifa  (see  pp.  32, 97).  Palpation  may 
be  performed  either  with  the  lips  of  the  first  and  second  6nger8,  or 
with  tlie  flat,  bare  hand. 

Tht  Aprs-beat. 

yormal  eanditimt,  Tbe  apex-beat  is  of  the  grvateat  importance 
an  an  anatomical  »tarting-point,  for  it  corresponds  eJtlicr  exactly  to 

>  Ho  two  netlMil*  ot  oXiuniiiBlloD  haTa  auoh  cIom  «aali*cllo«  witk  lobruiM  l«  Iha 
hMii  IhM  to  MjwraM  Ihvm  would  •Mm  lo  b«  kitiSeikU 
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the  »pex  or  lo  n  spot  vtrv  tlose  to  it,  a  litll*  miircr  to  th«  mcdiftn 
line.  In  tli«  majority  of  hrnllliy  peritdnit  it  is  recofjniinbk-,  I>y  the 
eye,  as  well  a.i  by  t)ic  fiiiucr  applied  to  tho  Mpot,  us  a  Hiyttiintol 
and  Bystolic  projection  forwnnl  about  tbe  brcndtli  of  tlio  fingiT,  which 
in  tlic  adult  in  ihc  upright  ur  doml  potitJon  oucura  in  tho  tinh 
intercoeUil  !ipnc«  Just  within  tho  inaumiillary  line;  only  cxccptitmally, 
chiefly  with  pfiAoim  with  very  nhort  chtoit,  it  is  fouml  in  titr  fourth 
inttreo»lJtl  apacr.  hi  chililrcn,  up  to  the  ago  of  ti-n  years,  it  ia 
asuBlly  found  in  tho  fourth  intcrrostnl  xpace  and  cilhor  in  tli« 
niKiD miliary  lino  or  just  outsido  of  it  (seo  abovo  in  iho  sociion  on 
Anatomy).  In  old  age,  on  th*:  contntry,  it  is  Bumotimcs  found  in 
tho  aixth  inli;rcosia!  «pacv.  Much  fat,  or  the  niaiuiaa,  tlso  narrow 
intcTCosuil  spnci-''.  render  it  inrlsiblo,  but  yet  it  may  generally  be  folt. 
Moreover,  wil)iout  a  distinct  cause,  it  may  souictimiv  be  entirely 
wttnlini^  in  healthy  ponmns. 

^uitl  hrtalhinf/  produces  no  change  in  the  apex-beat.  With  deep 
inspiration,  it  is  covered  by  tlie  dislendeil  lung,  which  then  occupies 
die  oomplooientary  space;  if  it  bo  still  evident,  it  moves  sometimes  on 
intcroosiil  space  lower  down,  corresponding  lo  lliv  inspiratory  sinking 
of  the  diaphragm. 

The  elTect  of  chttngt  of  po»hire  is  very  noticeable  in  the  side  potn- 
tion  :  the  leA-sidc  position  moves  the  apex-bent  outward  beyond  the 
mammillary  line,  even  as  liir  as  llm  uuterior  axillary  line;  the  right- 
side  pottitiou  causes  the  bent  to  disappear  or  movi's  it  somewhat  to  the 
right. 

Phythal  enrrtion  and  mental  exrttfmeal,  the  chief  physiological 
-disturbers  of  the  heart's  action,  may  noticeably  change  the  apox-beaC 
ID  perfectly  sound  persons,  bat  still  more  in  nervous  pereons:  it  may 
become  plainly  stronger  and  even  broader,  or  move  somewhat  to  tlie 
Icfl. 

Tliere  is  much  dispute  as  to  tlio  aaiut  of  Ihe  apex-hgaU  It  is 
certain  that  it  is  produced  by  a  variety  of  causes.  BrioBy  stated  they 
are  as  follows : 

1.  Change  in  the  form  of  the  hc«rt  at  the  systole:  its  transverM 
measurement  (antero-posloriorly)  increnscm  (Luilwig);  the  apex  move* 
forward,  to  tho  right,  and  upward  iFilchne,  Penzoldt). 

2.  Cliangc  in  the  location  of  the  heart :  it  revolves  upon  its  long 
axis,  so  that  the  strotiger  left  ventricle  moves  toward  the  froot. 
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The  SHBomption  that  has  hitherto  been  made  that  the  apex-beat  it 
vliolljr  or  Id  part  to  be  explained  hj  the  recoil  (the  so-called  Guibrod- 
Skoda,  better  Aldenon'*,  theorr),  mnsi  henceforth  he  regarded  ai 
abaodooed,  since  Martius  has  proved  that,  at  the  time  when  the  apex- 
HtnJte  ukes  place,  the  semilunar  ralvea  are  not  yet  clo«eil.  and  the 
gtisfa  of  the  blood  into  the  vessels  coase>{ueDtl;  does  not  begin  tilt  the 
»pex-etrdie  is  over. 

Duplaecment  {ditlacation)  ^fthe  apex-beat  m  dUeius.  It  may  be 
brought  about :  (a)  by  dislocation  of  the  heart,  (6)  b;  enUrgeraent  of 
the  liearl. 

(a)  Dialocalion  of  the  heart.  The  apex-beat  is  a  verv  imjiortanl 
up  for  determining  this,  since  the  other  methods  ol^cn  have  a  very 
indefintto  reeult,  ot  may  entirely  fail. 

Deformity  of  tke  thorax  may  cause  displacement  in  all  poasible 
directions.  Ii  may  happen  that  in  a  chest  that  is  Battened  or  preMod* 
in  in  the  neighborhood  of  the  heart  the  apex-beat  (likewise  the  heart) 
will  be  found  considerably  outward  or  considerably  inward. 

Empht/iema  of  the  Itmfft,  in  case  the  apex -beat  is  not  lost  by  the 
OTcrlapping,  presses  it  down  into  the  sixth  interci»Uils|utce  (depression 
of  the  diaphragm). 

/h  exHtlatiw  pleuritit  and  pHtumothora*  the  hnrl  and  apex-beat 
are  puslied  toward  the  sound  .tide,  in  tbo  worM  oases  as  fur  to  tlie  lef^ 
as  the  middle  axillary  line,  but  to  the  right  very  rarely  beyond  the 
maramillary  line.  Likewise,  the  mediastinum  and  tlie  base  of  the 
heart  move  over,  although  not  so  fnr  as  tlie  apex.  M'Jiartirial 
tumi>r»  may  bave  the  same  effect  as  pleuiitis  of  the  right  side. 

In  pleurisy  of  the  right  aide  the  apex  is  sometimes  pushed  not  only 
to  the  left  but  also  upward  into  the  fourth  intercostal  space.  We  are 
not  certain  why  this  is  so.  It  is  highly  improbable  that  the  left  lobe 
of  the  hter  rises  up  while  the  riglit  is  dragged  down,  for  the  point  of 
tnctwD,  the  8us)>ensory  ligament,  brings  it  still  lower  by  the  pressure 
of  the  exudation  u|)on  the  right  side.  The  location  of  the  heart  wbi>n 
prased  upon  is  subject  to  majiy  disturbances,  which  we  cannui 
describe  at  this  time. 

Shriukittt/  of  the  lungt  and  of  the  side  of  tlie  chest  after  a  pltfurilis 
draws  the  mediastinum  and  tlie  heart  into  the  diseased  side,  and  at 
tile  same  time  draws  the  diaphragm  up;  hence  m  shrinking  of  iho 
right  side  the  heart  moves  upward  and  to  the  right  side,  but  in  disesM 
of  the  left  side  it  is  drawn  upward  or  upward  and  to  the  left. 
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ir  tlio  licnrt  cliniiL'es  to  bo  (Irnwn  to  tlie  right  so  much  as  tn  briDg 
it  under  or  close  up  to  the  sterQum,  where  the  intercostal  spaces  an 
very  nnrrow,  of  course  we  cnnoot  observe  the  apex-beat. 

In  exiiibttivf  ptturitia  it  sometimes  happeni  that  the  heart  becomes 
fixed  by  inflammatory  adhesioos,  and   then  the  apex-beat   remains 
At  that  point  oven  afier  the  cause  of  the  displacement  has  b«eaj 
remorcd. 

ElfV'HiiiH  of  the  diaphraff/n  as  a  result  of  peritonitis  or  of  simple 
mechanical  pressure  fiom  below,  or  from  neurotic  paralysis  of  the 
diaphragm,  causes  dislocation  of  the  bean  upward  or  upward  and  to 
the  left. 

(6)  Snlargement  of  the  heart.     Hypertrophy  and  fiilnlntion  of  the 
Uft  vi-ntric/f  are  made  manifest  by  displacement  of  the  apex-beat , 
outward  or  oiUwurd  and  downward,  and  nnder  some  circumatanoee  aa 
&r  as  to  the  posterior  axillary  line  and  the  eighth  intercostal  space. 
The  apex-beat  is  also  broader  and  stronger,  see  below. 

The  conditions  which  bring  about  hypertrophy  and  dilatation  of 
the  left  side  have  been  referred  to  on  page  195.  Likewise  hyper- 
trophy and  dilamtion  of  the  right  ronlricle  displace  the  apex-tieat  a 
little  toward  tbc  left,  since  the  large  right  ventricle  pushes  the  lelt 
somewhat  to  one  side.  But  the  displacement  is  always  quite  small, 
at  most  not  bevond  the  mammillarv  line. 


Alteration  in  the  Width  and  Strenffth  of  the  A.prx-heat. 

We  judge  of  the  br«adth  both  by  inspection  am)  palpttioaOi  W« 
seldom  have  an  increase  in  the  breadth  without  an  inonan  in  t^ 
strength  as  well:  in  the  normal  boart,  if  it  becomes  parietal  over  a 
larger  area  from  shrinking  of  the  luuga ;  moreover.  I  have  sometimes, 
seen  it  wiih  deformity  of  the  cheat  {without  hypertrophy  of  the  heart) 
and  where  there  was  marked  wasting,  so  that  the  patient  was  very  lean. 

As  a  rule,  breadth  of  the  ajtex-beat  is  associated  with  a  strong  beat. 

Tbe  itr-'iigth  of  the  apex-beat  can  only  be  made  out  by  ftalpation. 
By  constant  practice  with  the  hand  it  can  be  distinctly  recognised 
An  apex-beat  that  is  so  strong  that  it  lifts  the  linger  that  is  mod- 
erately pressing  over  it  is  called  "  heaving." 

Temporary,  often  notably  strengthened  and  moderately  broadened 
impulse  is  caused  by  iocreased  heart-work  (see  above)  in  consequence 
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of  exertion  saA  meotal  eioitement.  For  this  n»*on  tlie  heart  ought 
klwayfl  to  bo  examined  only  vhen  tlieM  two  conditions  cmn  be 
excluded. 

In  m-rvoMM  p/ilpitntton,  Battdote't  <iit^a»*,  itnd  sometimes  In  ehronw 
nMofine-p'iuoninff,  (he  heart>beat  may  for  &  lime  be  very  much 
stronger  and  even  somewbsl  broader,  as  an  indication  of  the  inoreofled 
work  of  the  heart,  without  any  organic  obange  in  it.  Tbc  nami-  thing 
occurs,  thoagh  in  a  moderate  degree,  in  ftwr.  Moreover,  the  b])1-x- 
beat  may  be  stronger  at  the  same  time  that  the  heart's  work  is  not 
increased,  iT  the  heart  is  pressed  firraly  a;^in«t  the  chest-wall,  tu  in 
mediastinal  luioors. 

Continued  tirerujth  and  brraiUh  of  apex-heat  is  the  most  important 
sign  of  hypertrojjhy  of  the  left  ventricle.  In  well-mnrkird  cosw  the 
beat  LI  "heaving,"  and  is  as  wide  lUi  severs]  Sngen— being  displaced 
toward  tlie  left  and  downward  (»vt  above). 

It  is  assumed  that  an  enlarged  heart  works  with  strength  increued 
in  proportion  to  its  increased  volume  If  the  heart  becomes  weak, 
tlien  there  is  >  diminution  as  rc^urdit  the  brcudth  and  strength ;  and 
yet  it  may  be  distinctly  recognised  ai<  dittenscd. 

In  many  caw«  it  is  difficult  to  Mp&rato  the  apex-beat  from  the 
**  beort-beat "  in  geueral,  fi)r  which  MM  p.  :^0:I. 

W*ake»iHff  of  t/m  ofx-brat.  It  has  been  mentioned  already  that 
the  apox-bcat  may  be  weak  in  peraous  who  are  perfectly  healthy,  ur 
it  may  be  i-ntin-ly  wanting. 

Pnthologicnlly  it  is  diminished  or  lost : 

By  the  activity  of  t)ic  heart  being  concealed  by  overlapping :  tram 
emphysema  of  the  lungs,  hy  a  pleuritic  or  pericardial  exndation,  and 
by  tumors. 

By  atUma,  trnph^fma  of  thr  tkin,  inflammatory  diseases  of  the 
chest-wall  in  the  neighborhood  of  the  lieorl. 

By  diminution  0/  the  work  of  Mf  heart,  as  takes  place  witli  any 

kind  of  degeneration  of  the  heart-muscle;  here  we  may  muntion: 

myocarditis,  lipomatosis  cordis.  mnkncM  or  degeneration  of  an  hyper- 

'  trophicd  heart,  especially  with  itieumpen»ation  with  valvular  dcGcioucy, 

weakness  in  febrile  diseases  (especially  collapse). 

The  disappearance  of  un  spex-buat  which  has  previoui*ly  been  dia- 
tinct  is  sometimes  the  only  sure,  and  hence  \»  a  very  important,  sign 
of  tbc  development  of  exudativr  ptirieardittt.     But  diminution  of  the 
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work  of  tlie  heart  is  more  dtstinctly  d«dare^  at  the  radial  pubc  tliaD 
by  the  a[iex-t>cat ;  .tec  hclovt  for  the  expUnalion  of  the  meaDiDgofBll 
then  conditioiiH.  Moreover,  the  radial  pulse  is  the  only  direct  mcas- 
nrer  of  what  tho  heart  iloea  in  nil  ibe  above- mentioned  cases  of  con- 
oenlment  of  the  work  of  the  hearU  It  is  especially  important  in 
pericarditis. 

Where  the  apex-beat  is  corend  b;  fluid  in  the  perioardiam  it  often 
again  becomes  distinct  when  tho  patient  aita  up  or  henda  forward, 
bocaiiite  the  heart  then,  on  aooouot  of  ilt  ffreater  weight,  reata  against 
the  cbest-wall.  It  is  then  often  found  in  the  nixth  intercostal  apace, 
becaoH  tho  (li.^lfndcd  pericardium  preaAca  iht-  diiipbmgm  down.  This 
sign,  of  course,  t»  wanting  in  oawa  where  the  apex-beat  ia  misaed  from 
wcakneatt  uf  tlie  heart. 

Further,  the  apex-beat  i^  wantinj;  where  there  are  perieardial 
itdliftifiHi'  (ace  hcl'»v  under  Systolic  Drawing-in),  and  aametimea  in 
«t<-j|r/«M  ••/  thf  eommrnrrmi-nt  of  tin'  iiorti,  and  this  noiwithstAnding 
tlio  existence  of  hypertrophy  of  the  left  rentricle  (slow  ventricular 
contniction  ruHuliing  from  difficulty  in  emptying  itaelf). 

So  lar  us  experience  goes,  '*<ys(o/K'  tiraieinfj-in  "  in  the  neighbor- 
hoo<l  of  the  apox-beut  has  no  diagnostic  value.  Regarding  aystolio 
drawing-in  of  the  whole  lower  region  of  the  heart,  see  below. 

DeiuhliiiQ  of  tht  apcX'he'it,  BO  that  a  single  pulsation  of  the  carotid 
correnpouda  to  two  beiits  at  the  apex,  occurs  in  /ii-mttt/fto/r  (Leyilcn). 
By  thiit  we  have  understood  an  action  of  the  heart  in  which  both  ven- 
triclea  do  not  contract  exactly  simultaneously,  so  that  then  the  con- 
traction of  the  left  ventricle,  as  well  na  the  right,  cauaea  an  apex-beat. 
But  it  is  pmbuble  that  we  here  have  in  theae  caaea  simply  an 
alternating  action  of  the  heart  (see  PuIsuh  Allemans),  in  which  the 
contraction  of  the  heart  is  too  feeble  to  produce  a  perceptible  pulse 
every  time. 

Tbc  application  of  the  graphic  method  to  the  apex-beat  (cardi- 
ography) has  thus  far  yielded  no  tiotable  contribution  to  pathology. 

TVii-  Nfujhborhood  of  tlf  Heart  in  iimcral. 


Ihr^tetisn  of  the  neiffltborhooil  uf  tl>«  heart,  including  the  riba  and 
sternum,  lakes  place  gradually  in  marked  hypertrophy  and  dilatation ; 
wlieu  there  are  hypertrophy  and  dilatation  of  botli  ventricles  or  of  the 
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right  ttooe  the  swelling  extcuda  soioetiinefl  hevond  the  st«rniiiu  ;  in 
fajpcrtroph;  of  tlic  left  ventricle  alone  it  lies  more  to  tlie  IvA.  Peri- 
carditit  txttdatica  sometimes  causta  ii  distinct  swelling. 

This  si^n  tlepeniU  upon  two  fuctors :  the  si»  of  tli«  lieurt  or  of  tlie 
[icncarJiuui,  And  the  flexibility  of  the  chest-wall,  [f  the  latter  is 
marked  the  swellinjt  develops  <|uiokly,  aa  in  uctite  pericarditis,  and  is 
very  marked  (enlargement  of  the  heart  in  ehildn^n) ;  when  the  thorax 
is  rigid  there  may  be  do  projection,  though  the  heart  i^  very  large. 
This  condition  is  not  to  be  confounded  with  thi^  preying  forward  of 
the  heart  frvim  mediastinitl  tuinon* — itneuriKm.  Gcneriilly  when  there 
is  a  broad  heati-hnU  in  the  inKTi-oiitikl  spucei*  in  the  neighborhood  of 
the  heart,  nnd  even  upon  the  rih»  nnd  sternum,  it  is  from  a  hyper- 
trophy of  the  hnrl.  Hul,  alio,  when  there  is  coiitnictioD  of  the  left 
lung,  with  the  hrnrt  fre«  fnnu  nttnchmeni.  tlie  motions  of  the  heart 
may  be  Keen  u-t  well  a«  felt  over  n  bi-oadi.-i'  extent  in  the  intercoetal 
spKM.  If,  in  Auch  caao«,  the  henrt's  action  is  excited,  there  is  the 
impresaioii  of  a  notable  hypertrophy  of  the  heart,  oven  when  the  heart 
is  quite  normal  in  aixo. 

If,  in  a  CMC  where  the  heart,  from  dilatation  or  retractioD  of  the 
Inngs,  is  utori-  cxtctisively  parietal,  wi-nkness  of  the  henrt  occurs,  then 
we  not  infrequently  rod  a  broader  waving  in  the  intercostal  spaces, 
which,  by  its  e%-ident  lack  of  energy,  is  visibly  in  contrast  with  its 
former  powerful  motions. 

It  is  sometimes  very  difficult  to  distinguish  a  broadened  heart-beat 
from  the  onlinnry  apex-heat ;  but  generally  it  can  be  distinguished  by 
itA  having  pct-utiar  vigor,  more  than  other  heart  motions. 

PHUationa  at  the  tiite  of  the  heart  sharply  limited  to  the  second 
intercostal  space  on  the  right  and  left  aide  of  the  sternum  come  from 
the  aorta  or  pulmonary  artery.  Tht-y  arc  rarely  visible ;  generally 
they  can  only  be  felt.  If  they  are  systolic  they  may  indicate  aneurism 
of  these  vessels.  More  frequently  we  may  feel  a  diastnlic  shock,  but 
fivpecially  upon  the  left  over  the  pulmonary  artery.  If  the  lunga  and 
heart  are  normal  il  cannot  be  felt ;  but  if  the  lungs  are  drawn  back 
from  the  base  of  the  liearl  (by  nhrinliiiig,  or  by  culurgoment  of  the 
Jtewt),  or  if  there  '\&  thickening,  then  it  may  be  felt,  especially  if  it  is 
umultaneously  strengthened  by  hypertrophy  of  the  right  ventricle.  In 
emphysema  of  the  lungs  there  exists  the  peculiar  condition  that,  al- 
thoogh  the  closure  of  the  pulmonary  valve  is  in  a  marked  degree  BlroDger, 
yet  il  cannot  be  made  out  because  the  inflated  lung  lies  over  it. 
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pDlsaiioii  in  the  region  about  the  heart  oocura  in  empyema  lying 
neur  the  hciirl  ujioii  llic  left  side  (em[)yema  pulsana) ;  fartlier  in,  aortic 
anriiritm  (which  see). 

Althotijjh  H^v^tolic  dniwing'in  at  the  apex  of  the  heart  is  of  no 
HigniGcance  (^et?  tihove),  yet  sjrHtohc  dniwing-iti  of  ttoveral  intercostal 
spaces  in  the  neighhorhood  of  the  heart,  but  enpecially  of  the  ribs  and 
the  lower  |itirl  of  (he  RUrnum,  ia  of  diagnostic  value:  it  is  probable 
that  (here  is  fx'ricarttiti*  ajhtaixui  with  mrdia»tt»<il  perieartlitit, 
sc'conipaiiied  hy  thickening.  But  yet  theae  aigiiH  may  be  entirely 
vanling,  Hlihou)^h  the  cnnditii>n  iaprcAeut:  and,  on  the  other  hand, 
they  may  be  observed  in  caHe^t  wheix-  thix  c'ouiliiioii  dof^  not  exist. 
The  drawing'in  may  be  caused  by  n  dense  media-^tinum  being  adherent 
to  the  apine  and  again  by  pericardial  adhesion  to  tixe  chest-wall;  ita 
contmctioti^ihat  is,  its  constantly  becoming  shorter  — must  of  necessity 
ctmsc  a  drawing-in  of  the  ehMt-wall. 

"  Buzzing  "  and  friction -sounds  that  may  be  felt  in  the  neighborhood 
of  the  heart  accompuny  vvri,'  markrd  endocardial  or  pericardial  sounds 
(»ce  und«r  Aiucultation). 

Thf  Bpigattrium. 

In  inspecting  and  palpating  the  heart  this  must  Always  be  oonsidered. 
^ttolic  trembHHif,  or  even  »g»toUc  pultation,  may  be  obserTed  here  if 
the  heart,  more  pnrticularly  tlic  right  ventricle,  is  drawn  nearer  the 
abdominal  wall  by  the  depression  of  the  dtuphi-agm,  but  c«pvdally  is 
this  the  CBfic  when,  at  the  »amc  time,  the  riglit  ventricle  i^  hypertrophied 
^•ciBphyactnn  of  the  ]urig». 

This  epiga«tnc  pulsation  niu»t  not  be  confounded  with  that  which 
is  to  be  seen  from  the  nbdominnl  aorta  whi-n  the  iibdomen  is  very 
empty,  and  tlie  abdominal  wall  very  thin,  whether  the  aorta  pulsates 
normally  strongly  or  nut,  or  whether  there  is  an  aneurism  of  the 
abdominal  uorl».  Thus  pidmtitm  is,  moreover,  best  tmntimitted  when 
a  tumor  of  the  lymphnlic  glands,  of  tlie  stotnacfa,  or  a  thin  but  fine 
liver,  lies  over  tlu-  aorla.  Sometimes  (not  always)  tlic  pulse  is  felt 
nottocahly  later  ihun  the  systole  of  the  heart. 

PBBCtrSBlOIt  OP  TUB  UbaRT. 


This  haK  for  it*  object  the  determination  : 

1.  Of  the  absolute,  "small"  dttlnext  of  the  htart,  which  corre> 
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spontts  with  tho  ponion  of  ibe  beart  tli*t  is  in  coauet  vitb  the  cfaeet- 
wall :  and  vhieU  has  an  almost  definite  reUlioo  to  the  eiie  of  the 
heart. 

3.  The  so-called  r^huhv  h^art-dulnett,  «hich  liee  above  and  to  the 
left  of  the  ftbsolnte  dulae»»,  and  wbicb  is  detenniued  by  the  tliinneM 
of  the  lungs  aroond  its  border  (see  above,  page  134).  It  often  stands 
indirectly  in  some  relation  to  the  site  of  the  heart,  but  it  is  not  appli- 
cable for  ascertaining  it.  It  does  not  even  show  the  exact  size  of  the 
heut. 

To  these  two,  Ebstein  has  added : 

3.  Palpatory  ptri'u»»ion  of  ihe  •-  Acart'#iv«rta««."' which  is  deter- 
mined by  ascertaining  (he  anatomical  siee  of  the  heart ;  regarding 
this  method  see  below. 

MCTHOUH  or  PEBCUSSinx. 

Normal  IWeiu$u>H  Figure  of  the  Heart. 

1.  AiBolute  heart- ilulneu.  Tliis  is  iWt«rmined  by  light  per- 
CQSiion,  and  oorrMponds,  in  bot,  to  ihe  portion  of  the  htatrt  ttiat 
18  parietal.  In  two  recpects  it  departs  from  tbL*,  though  not  ntjeo- 
tially;  the  small  strip  of  the  heart  which  x*  parieuil  beliind  (he 
sternum  between  its  left  border  and  the  inner  border  of  the  right 
long,  is  nut  dull  as  would  be  cxpocieil,  but  give«  a  clear  sound,  as 
indc«l  occurs  over  the  whole  surface  of  the  sternum  (sec  above, 
page  12S);  on  the  other  hand,  the  lingula  of  percussion  is  con- 
eaalcd,  since  it  (»  not  strong  ettough;  over  it  we  notice  absolutely 
deadened  sound.  Thus  we  have  the  following  figure  of  the  absolute 
heart  dulness  in  persons  in  middle  life  (Fig.  4o):  the  boundary 
on  the  right  is  the  left  sternal  line,  the  upper  boundary  lies  upon  the 
fourth  rib,  the  left  boundary  is  ouLiide  of  iJie  left  para.stenial  line. 
The  lower  boundary  toward  the  liver  cannot  be  exactly  detonnined, 
it  bong  defined  by  tlie  a{>e]c-beat,  an<t  generally  also  by  the  upper 
border  of  the  ^xih  Hb.  In  children  the  area  of  heart-dulness 
(absolute)  is  somewhat  greater,  the  heart  being  relatively  Utrger.  the 
upper  boundary  in  the  tliird  intercostal  space;  hence  the  apcx-bcat  is 
generally  in  the  fourth  intercostal  space,  the  left  bouiulary  near  the 
mammillari,'  line;  in  old  age,  however,  it  is  smnlK-r  (from  inflation  of 
the  lungs)  about  over  the  fifth  rib,  or  the  parastenud  line. 
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In  quiet  tireuthing  the  dnlnoes  doM  not  distinctly  change ;  in  <i«ep 
inapiralioH  it  Is  very  ik-ciilwlly  diininisho'l.  or  uiitirely  di«ap[)<!itrs, 
beeauoe  th«  co»liil  citriUn^oi<  com«  close  together  nt  tlie  alcrnnm. 
Cmnpsrc  the  course-  or  the  boundary  of  tb?  com  piemen  ttiry  spiuje 
(Fig.  44).  It  innkes  no  difforenco  whether  tbe  oxittninntion  ia  mule 
in  the  donnl  or  the  upright  position.  Examin&tton  upon  the  aide 
makes  connidcriible  alteratioD  of  tbe  area  of  dulnees. 


Fn.  u. 


P«rcii«ionb«undu7ofUiaIaDa«  In  (hint  [Will.],  gh.  Tlieupperllmiuof  the  lunp; 
(/,  Ihc  lower  llmita  of  Iha  liiiigi:  >  •!.  boundary  betWMn  the  lung*  anil  hurt  &I  tha 
InsiDur*  owdito.  Thi>  tiLmnity  linieli^d  aurfto«  rvpnmatM  tli*  puttlon*  of  tha  liwrt 
uid  liver  that  sra  In  coDtut  with  the  vail  of  the  choiti  tba  lighter  lintelilBg  tha  ••>• 
vallM  rv)«tiT«  b«wt  and  liver  iteadoen  (ne  later),    m.  Nplwii  iIimkIiium. 

The  beginner  is  apt  to  be  much  coiifuned,  because  in  a  considerable 
part  of  tlie  lotstion  of  heart- dulneaa,  evi^n  within  tbe  entire  region, 
be  will  fiud  a  tympanitic  resonance.  This  is  especially  frequent  in 
short  persons  with  a  short,  thick  thoras  and  a  full  abdomeD.  The 
resonance  is  from  tbe  stomach,  which  lies  under  tbe  heart,  and  ia 
more  promptly  elicited  by  strong  than  by  weak  percussion.  Wlien 
there  is  an  otherwise  normal  condition  of  the  heart  and  luogs  this 
pfaenomenon  h«s  no  pntliologicat  signifieance. 
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2.  Rdaiav  keari-dHlnf».  TIiu  forms  »  border  iirouml  the  i>l»i>> 
Itilo  tlnlniw  10  tlio  Ic-fl  nnd  above  it,  ttnij  it  cormpomln  witli  tlift 
thiniinl'OUt  portiun  of  tlic  lungs.  Il  is  revcnlvd  by  stronger,  ond,  tQ 
iu  uppiT  part,  by  c»inpnraiivi.-)  porcuMion.  tt  no  i]'>u)it  ilcpcii  Is,  id 
ft  certain  ilegree,  upon  (be  peroeplion^  of  the  ititlividnal  making  tlio 
exaiiiinnltoa  m  to  where  he  will  Rx  l!ie  limits  between  it  and  those  of 
norma]  lung  sound.  Hence,  nn  indiridusl  examiner  may,  if  he  is 
aecustomcd  to  examine  carcfullv  with  reference  to  its  determination, 
be  able  to  fix  upon  a  lino  of  demarcation  very  satisfaetorily  for  him- 
self, but  iliffenrnt  examiners  would  not  be  able  to  agree  amon^  them- 
•elvn.  Hence,  the  dilTorences  among;  autbora  as  to  the  size  nod  diag- 
nostic value  of  the  area  of  relative  heart- dulncss. 

According  to  Weil,  its  course  is  as  follows  (we  Fig.  45):  It  begins 
above  at  the  lower  border  of  the  third  rib.  continues  in  a  curve  down- 
ward toward  tlic  lel^  within  the  mammillury  line.  In  rare  cases 
tbcre  is  also  a  relative  dulness  at  the  right  of  the  absolute  dulncss, 
which  is  limited  by  the  lower  end  of  the  slemum.  In  childreu  tlw 
relative  dulncss  begins  in  the  third  intercostal  space,  it  extends  smne- 
wbat  beyond  the  lefl  nmmmiliary  line,  and  is  also  constantly  present 
on  the  right,  and,  indeed,  reaches  even  beyond  the  right  side  of  the 
stei-nuui. 

Whatever  may  be  the  meaning  and  value  which  these  two  regions 
of  dulness  may  have  as  sabjectB  for  instruction  and  knowledge  for 
pbjncians,  there  is  no  doubt  that  at  least  that  of  absolute  dulness 
most  be  conadered,  since  only  regarding  it  is  (lerfect  agreement  pos- 
sible, and  aince  the  amount  of  time  and  trouble  which  every  Biiident 
and  young  physician  can  and  must  employ  in  the  practice  of  petcus- 
eioo  suffices  for  learning  bow  to  determine  it. 

It  is  true,  that  in  pathological  cases  a  difficulty  accompanies  the 
determination  of  absolute  duluess;  it  indicates  the  parietal  state  of 
tlie  heart,  but  this  is  dependent,  not  alone  upon  the  siie  of  the  heart, 
bat  also  upon  that  of  the  lunga,  though,  of  course,  in  an  op{)Oflite 
sense.  ThiH  may  make  a  conclu-Mon  regarding  the  size  of  the  heart 
from  the  extent  of  abH»tute  dulneso  difficult:  however,  a  person  who 
McuatonM  himself  every  time  be  makes  an  examination  to  consider 
CitreTully  the  condition  of  the  lungs  when  he  is  determining  by  per- 
CBWion  the  figure  of  llie  heart,  whether  there  is  emphyn^-inn  or  shrink* 
age— eiioh  a  person  may  very  materially  dltnini»li  this  difficulty. 
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Opinion  is  divided  rcgnrding  Ebelcin's  newer  method  of  deU'rmtn- 
ing  by  direct  palpatory  pcrcuiwion  the  retittnnce  of  Ote  kifitrl  us  the 
true  iiDKge  of  tlie  toul  sine  of  the  heart.    Indeed,  Eichhont  is  tlio  only 
one  who  warmly  espouses  the  ideti.     It  seoms  to  mc  tliat  thiTe  is  no 
doubt  of  its  use  in  many  cnacs — that  is  to  say.  in  those  with  dclicatt' 
thomx  huving  thin  covering  of  flesh.     At  the  anmo  time  I  cnnnot 
recommend  it  ns  b  subject  for  instruction  to  others,  since  it  is  liublaj 
to  give,  rise  (u  many  mistakest  nnd  in  my  opinion  it  is  very  dilficult  toj 
leArn. 

Hies*  hn»  rccenlly  very  strongly  entercil  n  pica  for  relative  heart- 
dulne«<.  He  thinks  thnl  by  n  c-onsidcrnTion  of  the  relative  dulness  & 
figure  could  btf  dmwn  which  would  very  nearly  represent  the  onatom- 
ionl  boundnries  of  the  heiirt,  We  think  this  is  going  much  too  far, 
and  that  wv  must  maintain  the  position  that  we  have  set  forth 
above. 

8.  Mfthnd  of  pfrcKMinif  (he  hrart.  We  pcrcuM  strongly  on 
both  sides  close  to  the  sternum  going  downward,  and  note  the  upper 
boundary  of  relative  hearC-dulncss;  then  we  percuss  lightly  the 
upper  boundary  of  absolute  heart-dulness  ;  next  we  percuss  upon  the 
outer  ends  of  ntdii  drawn  from  the  middle  of  what  is  thought  to  be 
area  of  absolute  dnincas  (first  the  one  obliquely  upwnrd  co  the  right, 
then  from  the  right,  always  beginning  beyond  the  sternum :  then  on 
the  ]en  obliquely  upward  :  lastly,  from  ihe  left),  always  strongly  at  first 
lo  determine  a  possible  relative  dulness,  then  lightly  for  the  ahsolule. 
At  first  we  percuss  at  longer  intervening  spaces,  of  at  least  IJ  centi- 
metres, and  when  a  difference  of  resonance  is  found  then  at  abort , 
intervals  of  space  over  the  particular  region.  In  Fig.  40  the  lines 
and  the  directions  in  which  we  ought  to  percuss  are  designated  by 
arrows. 

Bnlargrment  of  the  Area  of  litttrt-dufneM. 

Generally,  relative  and  nbaolule  dulness  exist  in  about  eqaal  pro^] 
portions,  but,  now  ond  then,  tJio  rclutive  may  be  very  small.     Alwrays ' 
in  enlargement  of  the  right  side  of  tlie  heart,  and  sometima  in 
mlargenient  of  the  lefV  side,  relative  dulnem  toward  the  right  is 
incren«ed  w  eotnpared  with  the  absolute. 

Hmrt-dulne»»  u  increased : 

1.  Ih  fii/pirtrophif  and  dilatation  of  the  heart.     If  of  the: 
vdDtricIe,  the  dulnon  spreads  toward  the  right,  sometimes  also  slightly'' 
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tonrd  the  leA,  tlio  wbole  involving  the  riglit  half  circles  If  Utc  kA 
Tenlricle  is  changed,  the  increased  dalness  is  tgwanl  the  left  and 
dnirnward,  not  iDfrcqueolly  aUo  upward,  but  scarcely  any,  or  at  most 
TOTj  little,  towanl  Uie  right.  lUgarding  u  Bmall  independent  dulness 
which  aomclimca  is  found  on  the  right  ncur  the  upp^r  end  of  tho 
slomam,  see  Aorta. 

2.  In  dilatation  of  the  heart  (weak  heart).  This  causes  (he  prc- 
Tiousl;  existing  dulness,  it  may  be  of  a  normal  heart  or  of  one  that 
was  already  hypcrtrophicd,  to  spread  out  on  both  sides.  (For  dia- 
tin^uishing  Irom  hypertrophy  see  "apex-beat"  and  "radial  poise.") 

3.  Fiui'i  in  the  perieardium  ( perifarditia  fxudativa  and  h^dra- 
pericarditim).  Generally,  this  causes  the  dulness  to  enlarge  at  first 
upward  and  then  to  the  right  and  left.  Not  infrequently  the  area  of 
dulness  has  a  three- cornered  shape — one  point  above  close  to  the 
sternum,  one  on  the  right  on  the  other  side  of  the  sternum  below,  and 
one  on  the  left  also  below  on  the  outer  side  of  the  mammillary  line ; 
the  relative  dulness  is  generally  very  small.  If  the  exudation  is  very 
large,  the  lung  surrounding  it  is  generally  retracted,  and  hence  around 
tlie  dulness  there  is  a  border  of  tympanitic  resonance.  In  sitting,  the 
area  of  dulness  is  greater  than  in  lying,  and,  when  bending  forward, 
etill  greater  than  in  sitting,  because  there  is  a  change  in  the  extent  of 
Uiat  which  is  parietal. 

Regarding  the  apex-beat  in  pericarditis,  see  p.  202 ;  in  the  latter 
disease  it  is  often  deeper  and  not  on  the  left  border  of  the  dulness,  aa 
in  enlarged  heart,  but  further  toward  the  right  and  generally  within 
the  mammillary  lino  (a  not  unimportant  point  in  diffcrontiul  diagnosis). 
The  pulse  (which  see)  is  often  important. 

4.  AVith  normal  heart,  hut  to  a  greater  extent  parietal,  on  account 
of  retnction  of  the  lung.  In  this  case  the  mobility  of  the  border  of 
the  tuogs  in  deep  breathing  is  completely  wanting.  The  apex-beat 
flUJ  be  normal,  but  by  simultaneous  displacement  it  is  further  to  the 

toft. 

5.  Apparent  mhinjemrnt  of  the  heart  is  noticed  if  aaywhwe  in  its 
neighborhood  there  i»  a  diseased  condition  which  causes  absolute  dul- 
nesK.  Of  this  kind  wo  may  name  thickening  of  the  lungs,  of  the 
pleura,  of  the  mediastinum,  and  especially  nneurism.  It  is  almost 
impossible  to  murk  the  boundary  between  the  hcurt  and  such  patho- 
logical structures,  since  we  ar«  denied  the  aid  of  percussion :  on  the 

14 
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Other  hiin<[,  iin  iipproxiintit«  deU^nninAtioii  inuy  oni^n  be  otuiii«d 
duriog  nui>cultatioii  l>;  (lie  nppoitnuici'9  of  tnotJoii  (opc-x-bcRt,  «tc.)t 
and  sotnetimcn  b;  the  vocsl  rrctnitus. 

Pulsnting  iifTtvtiong  give  CKpccinl  difnctilty,  «3  aneurism  uul 
cmpyoma  pulifitns  prci'iously  lUontiaiKjd.  Here  the  object  U  8om»>^ 
tirni-H  iittiiiiicd  by  repeiitcil  exuminittions.  for  {listingutshiDg  em-J 
pyouiit  ])uNun8  from  aneunsm,  see  Uic  luttcr. 


Dimin  ution  or  Lott  <{/  Ileart-dultiftt. 

Tliia  Inke*  pWe : 

1.  In  tmpkytfma  oftki'-  lun;/».     It  afTt-cta  the  pnrietnl  oomJition  of 
the  heart,  wlietlicr  il  i»  nonnal  or  enlftrgol.     If  the  heart  m  nonoal 
there  is  consl'lcmblc  diminution  of  the  nrcn  of  ilulnoK,  even,  posaibly, 
to  its  entire  tlisnpputrnnce.    If  the  henrt  i».  at  tliu  saniu  timi-,  enlarged' 
((18  it  bns  nlrcmly  been  mentioni-il,  it  gcncrnll;  is  in  <:ouse(]ui.-nce  of  tlio 
ctnpb^rsetna,  wbicb  cuiiite^  bypcrtrophy  of  tbo  right  vi-ntricle),  tlio, 
cmphysemtt  itink<^  the  dulnCM  smnllvr  thnn  it  would  be  with  a  heart ' 
of  the  mime  >iixo  ntid  normitl  lungK.    Hence,  when  there  i«  oniphysoDia 
we  must  mnke  fomc  addition  to  the  extent  of  the  diilniws  wo  are  able 
(o  map  out  bofore  we  form  it  judgtnent  regarding  the  heart.    A  normal 
area  of  heart- dulnen^,  with  the  existence  of  a  marked  emphysema, 
indicntCA  considerable  hypertrophy  of  the  heart,  if  there  is  no  adbrsioa  i 
of  tlic  bordera  of  the  lungit.      Henoe,  we  must  notice  their  activa 
movability. 

2.  In  pnmmo'ptrieardium,  entrance  of  nir  into  the  pcrii»rdiuni|j 
cither  from  without  by  an  exiernal  injury  or  from  within  by  perfbra-  ' 
tion  of  tlie  ouiophuguii,  stomach,  or  intestine,  we  may  bnve  the  condi- 
tion of  pneumothorax.     There  is  then  tympanitic  or  abnormally  loudj 
and  doep  reaonanee  in  the  neigbborhoinl  of  tlie  heart  (also,  metallic 
hcixrt-sotind).    Finally  (very  rai-cly)  in  tmphyttma  of  the  mediaatinunu 
(See  p.  67.) 

Ditplaetatnlt  (di»toeation)  of  th*  IltarUduinat, 

This,  of  course,  arises  from  diaplancmcnt  of  the  heart,  as  is  deelarod 
by  the  apex-beat ;  but  in  this  ciise,  f'T  various  reasons,  it  is  pencrally 
an  imperfect  sign  of  such  change.     For  one  thing,  it  ol^cn  happens 
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Uiat  lh«  ooaditioB  which  catues  the  dislocation  iu«lf  preacnts  dulncss, 
irliicli  invades  ifae  rpgioa  of  heart  dulnes.  This  is  the  case  whea  a 
pkniritic  ctudatioti  displaces  the  heart,  or  when  Hlirinking  of  the  pleura 
or  lungs  distorts  the  heart.  Again,  it  is  usually  especially  difficult  to 
diMenuine  the  location  of  the  heart  by  percussion  if  there  exists  a 
vicarious  emphysema  on  the  left  side  Riinultaneously  witli  considerable 
sliriofcing  on  the  right.  In  this  case  the  heart  is  sometimes  moved 
orer  to  the  middle  of  the  thorns  [inraoeariHu). 

Still  further,  the  extent  lo  vrbich  the  heart  is  parietal  is  &e>[|nently 
changed  by  dislocation ;  thus,  when  the  diaphragm  stands  very  high 
the  heart  is  pushed  upvard,  usually  causing  an  increased  area  of 
dalnesB,  sinee  the  heart  is  then  more  Hut  against  the  cheat  than  is 
normal. 

If  there  is  an  apex-beat  in  such  cases,  it  is  a  very  sure  sign ;  otica 
it  is  necessary  to  employ  auscultation  to  aid  in  establishing  by  the 
location  of  the  greatest  intensity  of  sound,  at  least  appro ximativdy, 
the  position  of  the  heart. 

AOfiOl'LTATION   OF  TUB   HbaBT. 

tfethod  and  Norvtal  CondiUcn. 

Mithod.  Ordinarily  we  are  to  auscultate  the  heart  exclusively  hy 
t)ie  stethoscope.  After  long  pmclice  and  experienoe  the  examiner 
may  think  it  adriaable  to  compare  what  he  hears  nith  the  stethoscope 
with  the  results  of  direct  auscultation ;  but  these  are  exceptions.  The 
TVry  urgent  reason  for  the  use  of  the  stethoscope  is  that  by  it  «e  are 
able  to  distinguish  its  sharply  as  \i  i.i  possible  it>  do  the  impreiuona  of 
totind  which  come  from  the  diRfrt^nt  paints,  so  as  to  be  able  to  refer 
STMy  ngn  to  its  proper  place  of  origin. 

IHrst  of  all,  wo  are  to  examine  l!ie  patient  when  he  is  in  the  greatest 
pomibln  (|aietndc  of  body  and  mind  ;  in  some  caaea  we  may  then,  after 
we  have  begun,  lind  it  ailvantageous  to  increa.sc  the  activity  of  the 
heart  by  having  tlie  patient  make  a  certain  amount  of  exertion  (as  by 
■Itting  ap  in  heil  several  times  In  succeAsinn  or  moving  about),  sinoe 
we  can  thus  sometimes  obtniu  certain  signs  clearer.  This  will  be 
referred  to  from  time  to  time.  The  position  of  the  patient  during  tlie 
examination  will,  in  general,  be  llie  same  aa  for  percussion,  already 


212 


SPBCUl.  DIAQSOSIH- 


referrod  to.     However,  we  often  liear  much  plaJDer  in  the  «pr 
position,  and  henoe  in  doubtful  canes  auscultation  in  tliis  position  w^ 
not  to  be  neglected. 

More  tlian  anywhere  else,  in  auscultation  of  the  heart  it  is  necea- 
Bary  to  examine  several  times.  The  rapidity  and  strenj-lb  of  the 
heart's  action,  and  possible  extraneous  sounds,  have  a  great  influence 
upon  the  distinctness  of  what  is  heard.  In  severe  diseases  of  the 
heart,  especially  with  heart-failure  from  different  causes  which  will  be 
mentioned,  the  impression  is  generally  so  tonfuwed  that  no  physician 
of  experience  will  pronounce  a  definite  opinion  until,  by  appropriate 
treatment,  the  heart  has  been  restored  to  a  degree  of  strength. 

jVorwiii/  condition.  Uver  the  whole  region  of  the  heart,  and  for  a 
certain  distance  beyond  it,  we  bear,  corresponding  with  each  pulsation 
of  the  heart,  two  '■  sounds  "^-one  coincides  with  the  ventricular  con- 
traction, the  "  systolic,"  the  "  first "  sound :  one,  which  is  heard  at 
the  beginning  of  the  diastole,  the  "diastolic,"  the  "second"  soond. 
Corresponding  with  the  greater  duration  of  the  diastole,  tlie  pause 
between  the  second  and  tlio  following  first  sound  is  always  greater 
than  that  between  the  first  and  second. 

The  rkythvi  in  general  is  as  represented  here : 

11  It  I         (  11 

I-   -  1-   -  I-   -  b  - 

ijn.     OJMt,      BtM,     DiuL      87*1.     Diul.      Bjil.     Diut. 

The  apex-beat  coincidM  in  time  with  the  systolic  sound,  and  like- 
wise, as  we  can  directly  observe,  with  the  puUo  in  the  common  carotid  ' 
in  the  neck.     But  the  pulse  of  the  poriphcrnl  arteries  occun  notice- 
ably later,  so  that  the  radial  pulso  is  felt  between  the  first  and  second 
sounds  of  the  heart. 

The  expression  "tone"  is  not  to  bo  taken  in  a  strictly  ueoustic 
sense.  In  reality  it  is  a  short,  sharply-deiincd  noise  which  only 
approaches  a  tone.  But  the  term  i»  not  so  inappropriately  selected, 
■a  everyone  must  be  impressed  who  compares  these  phenomena  of 
sounds  with  the  jicenlinr  heart-sounds  to  be  spoken  of  liereaftcr. 

These  two — tho  first  and  second  fiearl-tonea — can  be  heard  over 
tlio  whole  region  of  the  heart;  but  at  different  points  they  arc  of 
different  nature  and  origin,  ns  is  partly  declared  by  the  character  of 
their  tone.  A  part  of  eaeli  sound  has  its  origin  in  each  of  the  four 
portions  of  the  heart,  and  hence  is  in  all  nghtfold : 
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1.  The  sudden  i^nsion  and  closure  of  the  mitral  and  triouapid 
nlvM  cause  a  systolic  sound,  which  oaturall;  ia  most  distinotl;  heard 
in  rhe  noigtiborhood  of  these  valves  or  over  the  venlriclea. 

2.  The  closure  of  the  semilunar  aortic  and  pulmonary  valvos  causes 
A  diastolic  flapping  tone,  heard  most  distinctly  over  those  valvee  or  in 
ihcir  neighborhood. 

3.  The  sudden  contraction  of  the  ventricle  causes  a  doll  systolic 
Mond  of  short  duration. 

4.  The  sudden  filling  of  the  eonua  arterioaat,  aortic  and  pulmonary, 
in  oooaequence  of  the  motion  of  the  blood,  or,  more  probably,  of  the 
tndden  tension  of  the  walla  of  these  veaaela,  causes  a  short,  somewhat 
ringing  sound. 

Thus,  we  see  that  the  ralves  have  a  very  eaaenlial  part  in  the  pro- 
doction  of  the  heart-souii'l ;  and  since,  a^  lias  already  been  remarked 
in  the  "preliminary  obsen'ations "  [p.  194],  the  heart-sounds  arising 
in  certain  oircumslancea  are  onlj/  connected  with  the  valves  or  the 
diRerent  openings,  these  are  the  chief  consideration  in  auscultation. 
Hence,  we  have  chiefly  to  attend  to  the  auscultation  of  tlie  mitral 
valvt,  the  mitral  orifice,  the  aortic  vafait,  the  aortic  orifice,  etc. 

Hence,  it  follows  that  we  always  first  listen  at  those  four  points  of 
the  ch(#l  which  lie  nearest  to  theac  valves.  But  experience  has 
shown  that  for  two  of  these  this  is  not  the  beat  method,  as  in  easily 
umlervtood  frata  the  unaiomical  relations. 

We  cnimot  auscultate  the  aortic  ralves  at  the  point  of  the  chest 
which  lies  ntarcet  to  them,  since  they  are  obliquely  behind  the 
pulmonary  valve:',  and  at  that  point  tlie  sound  which  comes  from  the 
pulmonary  artery  and  its  valve:*  predominates;  hence,  wo  mu«t 
auscultate  at  the  beginning  of  the  aorta ;  and  we  do  nut  ordinarily 
hear  tlie  sound.'*  of  the  mitral  most  di.ttinctly  at  the  point  where  it  is 
located,  since  a  layer  of  lung  there  covers  the  heart,  but  better  at  tlie 
apex  of  the  heart.  The  points  of  election  for  auscultating  the  heart 
arc  as  folbtws  (compare  Fig.  46) : 

Mitral  vulve,  > 

ijcfl  au rint 1 0- ventricular  opening,  j  '  ° 

Tricuspid  valve,  1 

Right  auriculo-ventricuUr  opening.  /  ^^"^  ^^^  ^i'^^r.xxm. 

Aortic  sctnitunar  (ost.  sort.):  2d  intercostal  space,  right  of  stemuni. 

Pulm.  semilunar  (ost.  pulm.):  2d  intercostal  space,  lef^  of  sternum. 
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Tlie  acoonipnnytng  figure  exhibits  tlic  siiiiittion  of  the  openiiiga  and 
the  points  where  they  Eony  be  beat  nuAcultatcd.  We  Rce  tlint  the 
aosculcalion-poiiiu  of  tho  mitnil  und  oortio  valvra  ore  ho  relnted  tn  the 
reapeotive  opening  th:il  they  lie  downward  from  them  with  reference 
to  the  Doraial  couree  of  the  blood-current. 


ria.4<. 


Th«  wiatanilul  ■itnitinn  utA  tha  painU  tar  BTUPultatlng  Ihe  vkItm  k(  the  hurt  ■ni) 
Hi  oridoM.  Tlie  (mail  li'Uart  ibctw  tb«  localinii  of  the  viUvci:  tlia  lHrin>  imM  lliv 
poisll  for  kincutUling.     ojt  ^  tlia  aorta j   mJf^mitrsl  t»It«j  ^P^tbo  jnllinoiuuj 

Tht  "  tones  "  that  can  be  hoard  in  health  at  the  four  points  men- 
tioned oorrespond  with  the  occurrence  of  the  aounda  juat  referred  to  in 
tbe  following  way : 

Apei  of  the  heart  {mitral  orijict) : 

1st  flound :  Closure  of  the  mitral  valvea  and  ventricular  contme- 

tiOD. 
2d  Bound :  Prolonged  aortic  second  sound  (closure  of  aortic  valve). 
Coder  the  slemum  {tricuapid  orifice) : 

lat  sound;    Closure  of  the  tricuspid  valves  and  ventricular  ood> 

traction. 
2i]  sound:  Prolonged  pulmonary  second  sound. 
Second  intercoftal  apace  right  or  left  {aorta,  puimonartf  art.) : 
1st  sound:  sudden  filling  of  tbe  beginning  of  the  aorta,  of  the 
pulmonary  artery,  and  continuation  of  the   first  ventricular 
sound. 
2d  sound :  closure  of  the  semilunar  valves  of  the  aorta,  or  of  the 
pulmonary  artery. 
Thus  the  first  sound  is  a  mixed  one  composed  of  muscle,  valve,  or 
also  of  vessel-sound ;  it  is  doll  and  somewhat  prolonged.     The  second 
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eoand  is  throughout  whoU;  Froni  the  Bemilunnr  valrw ;  it  is  ehort, 
flapping,  ileoce  I  repreeent  the  first  by  a  tlosb,  the  seoond  hy  a 
short  curved  line.  The  heart's  action  is  hence  represented  in  l)io 
following  way : 

Pi«.  Ji. 


»' 


I)  0  i> 

:.iion  of  UiirtniJ  iMitrC-iauDiU. 


an<l  flince  kc  h«ar  the  neoond  Bound  over  the  ventricle  only  w  con- 
ducted from  alxtvo  against  the  current  of  blood,  over  tlic  vcntriclo 
it  is  rery  light,  hence  Ihf  aetvnt  at  thr-  apex  and  [otvr  t^e  tUrnum, 
i.  «..]  i(H(/«r  Ifit  atfrnum  is  repro8cat«d  m»  follows: 


Fjij.   IK. 


In  KusealtatiDg,  however,  at  tlie  mouth  of  the  arleri&i  we  hear  thtt 
•econd  sound  at  the  pUce  of  its  origin ;  it  in  here  louder,  and  indeed 
louder  than  the  first,  and  hence  the  accent  is  at  tfiif  ha»e  ^fthe  heart : 


V^n    40 


either 


^    r  ^    r   ■ 


an  so  »         i\         % 

according  an  tlio  first  sound  is  like  the  ventricular  tone  or  not. 

'  Thl*  reprsMaMlion  <l*i*rti  fruiii  l)i«  habit  af  kULhon,  who  iln*  III*  cumfiariMin 
with  Ui«  tractukic  (nd  liuiiblu  foal,  utd  (hl>  •lo«*  vloleneo  tu  (li«  lanclli  uf  Ui*  •'•tmill. 
mvnlj  rnrlh6«iik«  nf  mokiiii  lh(>  MmDBriMn.  t  maiatain  thai  (b«  iImts  rejinawl*- 
UoD  I*  mot*  la  MuotiUsoe  wUh  Ui*  IkoU. 
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Diffeivncea  of  varialiont  toUhm  normal  limits.  The  aitoltUt 
ttrength  of  tlie  heart-sounda  varies  very  miicli  in  peraona  in  lii^&llli. 
It  tlepcn<la  npon  the  elasticity  and  delicacy  of  the  llionix :  children 
and  peraoDS  with  delicate  tliorax  generally  have  loud  heart-no u n ds ; 
with  the  former  (children),  they  am  widely  conducted  by  tlie  lungs, 
KUd  this  for  the  same  reajion  that  with  ihvm  the  breathing- HOund  ia 
sharper  (see).  Further,  the  thickn&^a  of  the  covering  of  the  cheat  baa 
it«  effect:  Wge  mnrnmse,  thick  layer  of  fat,  weaken  the  sounds.  Tem- 
porary eicilemcnt  of  the  heart  may  increase  tho  aounda  so  very  much 
that  even  an  experienced  person  may  be  tempted  to  auppoae  that  they 
are  increased  by  pathological  conditions. 

The  tone  of  the  heart-sounds  alao  varies :  with  lonny  the  firsi  sound 
as  well  as  the  second  is  more  *'  tone-like,"  with  others  lees  so.  Esp^ 
cially  variable  are  the  Erst  sounds :  sometime*  shorttr,  sometimes 
longer,  noise-like,  "  impure  "  ;  further,  somctimea  very  deep  and  not 
clear,  "dull." 

The  fir^t  sound  of  the  heart  (much  more  rarely  the  second)  may 
even  in  health  be  doubled: 

Piu.  »0. 


»  D  >  II 

Xormal  flnltouiul  duiibled. 


This  is  generally  only  at  the  end  of  expiration  and  the  beginning  of 
inspiration,  probably  dixturbcd  by  the  ventrictea  not  contracting  syn- 
cbronously  (see  also  under  Pathological  Doubling). 

Regarding  tho  measurement  of  the  heart-aounds  see  page  217. 

Pathological  Cliangft  in  the  ffeart-toundt. 


General  Urtngthtning  of  the  iiounJt  indicates  increased  activity 
of  t]ic  heart:  this  may  occur,  aa  above  indicated  regarding  healthy 
personii,  but  to  a  still  hijzhtT  degree,  from  Umporan/  excitement  in 
nervous  diseaitc  of  the  heart,  and  also  in  Basedow's  disease ;  it  is  alao 
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a  frnincnt  scootnpaDimrtit  of  fever— thu  without  tlio  heart  Wng 
bj^fK-rtrophicJ.  Bui  aUo,  it  corrmpODds  with  this  iocmsnl  work  of  the 
ht»Tt  in  hj/pfrttvphy,  »pccially  of  the  I«ft  veDtncle :  Bud  wu  mc«t  ■ 
nrvngth  Kod  hmcv  often  a  ftspping  chancier  of  Aouad  not  infr^ 
qwot  in  ancfmia.  ami  e0pecian<r  in  ehlorotit. 

Strengtlicned  hearC-Koands  arc  aa  a  matter  of  oovrae,  hcanl  owr  a 
larger  area  bejond  the  Inait  than  nonnal.  They  may  be  heard  over 
the  whole  thonx.  Howerer,  anch  more  exttndtd  pereeption  of  heart- 
sonnds  may  be  due  to  ooftdeiuatioo  of  the  lungi  (pneumonia,  chronic 
contrMting  pbtbisb). 

It  ta  difficult  to  meamre  exactly  the  strength  of  the  sounds  of  the 
heart.  Recently  a  very  ingenioiu  method  Iiaa  bees  propoecd  by  H. 
Vicrorlt.  lis  ngnificanec  will  be  grt«tly  aflieeted  by  the  changing 
ddliag  effect  of  tbe  chest-wall  and  ita  covering,  aboof  the  lunj^.  It 
is  interesting  to  note  that  normally  the  mitral  firM  aooad  ia  the  loudest 
and  tbo  aortic  firjit  sound  tbe  MflcHt.  Dall  sounds,  whiclt  by  tbe  usual 
mode  of  anscnltation  tbe  ear  is  accusiomed  to  conudcr  light,  by  tbi* 
netbod  sometimes  DaniGest  tlietnitelvc*  as  louder,  like  Bappiog,  thus 
apparently  more  intense 

Stnngthming  of  teparau  tcundt.  StrengtheoiDg  of  a  second  aoond 
(more  emphatic  closure  of  the  aemiliuiar  valves),  if  penisteat,  is  a 
very  sure  sign  of  hypertrophy  of  the  oorrespooding  ventricle.  Only 
we  most  not  ooosiiler  a  slight  emphasis  of  the  aortic  or  putmonary 
sccmmI  sound  as  a  pathological  atrengtlteniDg.  (Regarding  the  oon- 
ditioBS  which  lead  to  hypertrophy  of  tbe  ventricle  see  tbe  Preliminary 
Remarks. )  Abnomally  strong,  aecentu^td  pultnonary  ttfoml  i»unJ 
is  thna  a  very  important  m^  ^  l^fptrtrophy  of  llu-  ri.jhl  pentrielt, 
and  it  ia  the  more  important ainec  in  thiit  condition  percusmoo  is  ofUn 
otniited.  StrfHffthtittd  aortic  tifond  toHnii,  especially  in  sclerosi*  of 
the  aorta,  bccomee  slightly  sonorous,  ringing.  In  bypertropliy  of  the 
left  ventricle  from  insufficiency  of  tlie  aortic  valvea  accentnatJon  ia 
wanting,  bc-caose  in  the  main  the  seoood  aound  is  wanting,  and  be- 
eanse  of  the  &ilure  of  the  valves  to  close. 

This  sooeotaation  of  tbe  saoond  sound  imuie<liately  dissppeare  when 
tbo  heart  becomes  weak,  when  heart  failure  takes  place.  Tbe  diaap- 
pearsnee  of  tbe  acoentuation  of  tlie  pulmonary  teeond  sound  is  tliei«- 
fon  of  especial  diagnostic  value,  since  we  have  no  other  direct  nga  of 
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ooifltncneing  failure  of  the  right  renlriole.  If  there  oooan  n  relative 
trieutpid  iiMuJEcfViury  from  &  high  degree  of  weakneas  and  dilatation 
of  the  riglit  reutriole  (see  I'relimiuary  Remiirk^),  tlien  the  pulmonarj 
aooond  sounil  aliuottt  eDtirely  iaih,  8incc  the  bluod  novr  ha-i  Mt  outlet 
upon  both  aides,  backward  through  the  ostium  veno^uin,  uiid  forwurd 
into  ttic  pulmonary  artery,  and  thus  the  pulmonary  pressure  talU  off 
very  gn-ally. 

In  K  cnse  of  dixeafte  of  the  heart  the  importimoe  of  thc^  second  pul- 
Dooary  eoond  cannot  bo  too  .strongly  impreiui^d  upon  the  beginner  in 
making  his  observations;  it  is  u  measure  of  the  activity  of  llio  right 
ventricle,  us  the  pulse  ia  of  the  work  of  the  h-ft  (hoo  PuIhc). 

Not  infretjucnily  both  puimonarg  leuniia  (much  Ics^  frei|ucnt1y  holh 
aortic  sound*)  are  ttrtiujOifneii  becauRe  the  base  of  tlie  h*«rt  is  in  con- 
tact with  the  chest-wall,  when  there  it  nhrinking  of  the  lungs.  An 
accenteil  pulmonary  Hecond  nouud  from  hypertrophy  of  the  right  ven- 
tricle may  \>tf*lt  thus  us  a  diastolic  stroke  in  the  left  second  intcTcostAl 
8|)ace.  The  author  once  found,  in  a  cnse  of  mitnil  inMrifhciunoy  with 
hypertrophy  of  the  left  ventricle  with  shrinking  of  the  lung,  an  aortic 
second  sound  that  could  be  fill  in  the  right  neoond  ititcrtvwtid  npuco. 

Pathological  strengthening  and  flapping  character  of  the/r«f  tound 
at  the  apex  are  ho  fretjuently  occurrences  in  mitral  ttenotig  tJiat  to  the 
exiiehcnefd  observer  they  have  diagnostic  value.  The  phenomenon 
i.->  ordinurily  explained  as  bang  a  conHetjucnce  of  diminished  filling  of 
the  left  ventricle  which  follows  from  the  lessened  sine  of  the  orifice  by 
whidi  it  is  filled,  the  segments  of  the  mitral  valve  at  the  end  of  the 
diastole  are  still  very  lax,  and  so  come  together  with  more  energy  at 
the  beginning  of  the  systole.  Tliis  explanation  dues  not  appoar  to  us 
to  be  wholly  acceptable. 

Weahust  of  all  the  nounda  of  the  hearl  (more  inclined  to  concern 
the  second  sounds)  occurs  in  all  ciue»  of  totak  htart,  as  takes  place 
in  hearts  previously  nound  in  con.>iei{uence  of  over-exertion,  sever* 
hemorrhages,  carbonic  acid  poisoning,  or  any  kind  of  inlerfcreDce 
with  breathing  (see),  any  other  kind  of  poison,  as  heart  poison,  in 
acute  febrile  diseases :  finally,  in  central  or  peripheral  paralysis  of 
the  vagus,  as  follows  disease  of  the  hesrt-muscle,  or  as  geuernlly  at 
last  from  some  cause  or  other  overtakes  an  liypertrophied  heart. 

Hypertrophy  of  one  division  of  the  heart  is,  as  referred  to  in  the 
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Prdininvj  Remarks,  generally  *'  conpnuat4>ry" — that  is,  it  is  Mid 
U>  aooooipaDj  »ny  obMraotion  of  the  circulntion.  If  ■  hy[irrUti|)liic 
twart  can  no  longer  meet  the  dciaaDdfl  01*110  upon  it,  we  tlien  iito  (he 
term  "  ineomptnsation,"  Then  benrt-Mundx  that  in  put  were  pre- 
riowly  ttrengthcncU  kt  fint  bMiomi;  about  norma),  and  thrn  become 
weaker  than  normal, 

Moroorer,  when  an  enphj/ffmaUtua  fufuf  f^rmt  a  layer  over  the 
heart,  the  lienrt-aomicls  are  found  to  be  persistently  weakcood.  oven  to 
marked  indiatinetiiMt,  and  this  involves,  alfto,  the  pulmonary  second 
sound,  which,  in  emphysema,  i«  strongthened.  This  wmkeninf;  occnrs 
with  Inrgc  pericnrdial  exuJtUioni  or  h^dro-ptrieardiam ;  more  nrely 
from  a  tumor  or  plntral  exudation  pressiDg  agninst  the  hearL 

Weaii^ing  of  imltridual  i-mndt.  If  there  is  un  '■orgnnic  heart 
murmur"  (see  p.  221),  then  the  sound  with  which  it  occurs,  or  nt  which 
it  eenec«,  becomes  either  weakened  or  indislioet,  or  it  is  entirely  nranting, 
■0  tl>at  the  "murmur"  takes  the  place  of  the  sound.  But  also  with 
certain  valvular  defects  there  occurs  wnkening  of  other  sounds.  Eudi 
as  of  the  aortk  tfcotid  aound  in  mitral  stmotia,  in  consequence  of 
which  the  left  ventricle  hss  only  a  little  blood  to  throw  into  the  aorta 
(see  Preliminary  Remarks) :  weakening  of  the  same  aortic'  trcond  $ound 
rn  ttfno»i$  0/  the  aorta,  as  the  pulmonnry  letond  u>und  in  ateiumt  0/ 
the  pulmnnary  artery,  as  a  consequence  of  thoso  valves  lieing  less  free 
in  their  action.  Not  without  diagnostic  value,  also,  is  a  high  degree  of 
weakening  (even  to  complete  dinppcaraiice)  0/  the  jirat  mund  at  the 
apex  in  aortie  iHauffinrncy.  This  is  explainrtl  by  the  reflux  from  the 
aorta,  with  tlie  normal  afflux  from  the  auricle,  filling  iho  ventricle 
abnormally  full;  it  becomes  dilated,  and  thus  the  tips  of  the  mitral 
nlvcs.  even  before  the  b^inning  of  the  systole,  arc  somewhat  pushed 
up.  ^Vhen  tlio  systole  takes  place,  there  is  then  only  a  moilcrate 
increase  in  its  tension.  Moreover,  in  aortic  inniQiciencv.  over  the 
aorta  the  first  sound  is  often  weak  and  very  impure,  without  other 
contemporaneous  signs  of  aortic  stenosis  being  present.  (See  Heart 
Murmurs,  and  Pulse.) 

Divided  or  double  hfort-aounda.  These  onlinorily  are  without  sig- 
nificance if  the  condition  otherwise  isoneof  hcaltli(se«  p,217}.  They 
occur  also  in  pathological  conditions,  and  are  then  of  diagnostic  mean- 
ing.    We  bring  together  here  (Fig.  51)  the  cases  in  which,  instead  of 
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two  hoart-souniJji  wo  Iiear  llirci-,  witliout  uliiu-plv  Hqumting  b«t«reen 
"divided"  and  "doubled"  sounds. 

Dt'pUifn  of  the  ureond  $i>und  at  f/n-  itjifx  ocnirs  in  Mi'lral  ttenottt. 
It  may  conceal  s  diastolic  sound,  wbicli,  wiiii  the  [Kiticnt  in  tbo  up- 


Flo.  M- 


(Divided:) 


(Doubled:) 


DiOlMwnt  klodi  of  ilirialoa  and  doubling  of  tbe  hanil  Kniod*. 

li^t  (KuitJon  and  heart  excited,  somutimcs  cmi  only  be  (Ustinctly 
heard  by  placing  the  steihoscop*  at  the  outer  lelt  enil  of  tbe  apex-beat. 
We  may  eapecially  refer  a  ilividetl  nueond  nound  ut  the  apex,  accord- 
ing to  my  experience,  to  mitral  stenosiH,  in  case  there  are,  besidee, 
undoubted  signs  of  mitral  intuffiriemy. 

Further,  a  dmdfti  »vcond  sound  i*  heard  {frrintrditi*  adhrtiva  and 
systolic  drawing-in  of  the  apex  beat,  Friedreich,  wlioxe  explanation  of 
the  phenomenon  may  be  doubted). 

Finally,  bore  biOongs  tliK^allo^i  r/ijft/im,  sometimes  present: 

Fio.  SI. 


or  also: 


Uallop  rhjrtfani. 


that  is,  throe  similar  short  ringing  sounds,  of  which  either  the  second 
or  third  bos  an  accent,  but  in  many  cages  neither  has  an  accost. 
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Tbt*  gallop  rhrthm  nuiT,  but  quite  ^xcApUoually,  be  obaerrM]  in 
bcallli  with  rxcitcd  action  (I  Imvc  own  iwn  caatf).  It  ia  also  obaerved 
in  cmphpeoa,  cootimotc*!  kidney,  art«rial  wlero»i»,  lieart  disease  with 
Kti(;)ii  inconi|H>nKation.  But  it  geoerall;  indicuea  aeven,  often  falsi 
hmrt-fitilure,  and  ci^peciolly  in  iDfcetiog«  diiMSOMS.  It  is  particularly 
frcfiueot  in  children  ;  it  may  liofe.  for  example,  in  diphtkeria,  be  the 
fint  sign  of  beginning  panUydis  of  the  tieart.  even  before  tlie  piibe 
beconiea  markedly  quicki-ne<l.  In  my  opinion  tlic  gallop  rhytlim  may 
be  explained  in  the  same  w»t  as  the  dirided  sound,  the  Tcntricles  not 
oontmcting  at  the  snRic  lime.  This  (|nc(ition  will  bo  variously  an- 
gwcml  by  dilTerent  author*. 

Mrtallif  Amrt-nounilt.  They  oome  from  the  resonance  of  a  lorgc 
imooth-wnlletl  layer  of  air  close  over  the  heart,  as  is  the  case  in 
pHrumtfpfrii'ardiuin.  not  infrequently  in  pneumothorax,  and  in  indi- 
ridual  coses  of  large  rutriti/  in  ihf  lung  with  smooth  walls  whidi  \'iv« 
dOM  to  the  heart.  Inttttinal  or  pml4meal  met^vriam  (see  both  of 
these),  or  a  very  much  infiated  ttomaeh,  may  sometimes  cause  tnctallio 
heart-sounds. 

Id  pncumo-pericardium,  also  in  cues  of  inflation  of  stomoch  with 
gns,  if  the  action  of  the  hcnrt  is  very  strong  or  excite<l,  the  sounds 
may  be  so  loud  that  the  first,  or  even  the  first  ood  second,  can  be 
heard  at  a  distance. 

Or^jue  SndwardieU  IIeart-murmtir$. 

By  endtKardial  htarl-murmurs.  as  the  name  implica,  wc  nndentaod 
marmura  arising  within  the  heart  in  distinction  from  thoM  arising  in 
the  periconlium.  Endocardial  murmurs  are  again  distingoished  as 
or^nicand  inorganic,  according  as  they  are  dependent  upon  anatomical 
changes  or  not.     We  now  consider  the  former. 

Organic  heart-murmurt  will  be  caused  by  stenosis  of  the  openings 
or  by  imperfect  closure  of  the  valves  or  insufficiency,  both  the  ordinary 
and  the  relative  inaufficiency  of  Uie  valvea  (see  Preliminary  Remarks, 
paragraph  2).  They  furnish  us  with  an  important  means  of  recognis- 
ing the  so-called  valvular  defects. 

If  fluid  is  flowing  throiigh  a  tube  which  suddenly  at  a  certain  point 
is  contracted.  fn>m  this  at«nou8  eddiea  in  the  current  will  arise  below 
that  point,  and  these  eddies  will  cauae  murmurs.     If  the  fluid  Bowa 
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Ter;f  rnpitlly  tho  oddiva  and  their  wundH  are  increased.  Normally 
tiie  lilood  pnues  tbroiigli  the  openings  of  the  heart  without  sound, 
siooe  tlicro  in  no  noCnldc  narrowing  of  the  coarse  of  the  blood ;  but  if 
an  oprninif  is  narri>weil.  then  mldiex  aiid  »(>unds  are  produced,  and  so 
much  the  more  markediv  if  there  19  cuiupcnRntion,  when  the  blood 
from  tlic  eoetion  of  tlic  hctirt  lying  behind  the  narrowed  opening  is 
driv«n  with  much  grenler  rapidity  than  normiil  through  the  narrowed 
opening  (bw  Pi-cliniinnrj-  Remark*-), 

Such  II  niurraur  will  he  hennl  itt  the  moment  when  nurmallj  llic 
blood  pasfoa  through  that  openin;: — that  i:*,  nt  the  systole,  if  an  arterial 
opening  i«  nnrrowod.  at  tbv  dinstnk'  if  a  venoua  opening  is  affected 
(auriculo-vcnlriculnr)- 

Bul  munnur^  arc  produced  by  iiixufficicncy  of  the  valre«,  which  are 
to  be  explained  in  the  following  way:  The  effoel  of  insufficiency  ia 
Hudi  tbiit  the  hlowl,  which,  in  ihe  pn^eeding  uliige  of  the  heart  8  action, 
paeaes  tliroagh  the  affected  opening,  in  the  following  Mage,  in  whidi 
the  valves  of  that  opening  would  hiive  cIciHed,  partly  flowH  back;  it 
likemisc  flows  against  the  blood  nonniilly  tlowing  into  the  cavity  and 
rebounds  with  it :  thus  cddiea  arise  and  also  a  murmur.  The  inleiiaily 
of  this  murmur  ilepenilt,  in  the  lirst  plnoc,  upon  the  degree  of  insuf- 
ficiency, and,  again,  very  materially  vnriua  with  the  strength  of  tho 
heart's  action  ;  for  the  greater  this  is  the  more  market!  is  t)io  dtRor- 
etuw  in  pressure  and  tlic  more  violent  the  backward  current  which  it 

Likewise,  there  occurs  the  wiurmwr  of  inmjffieieneg  in  that  «tag«  of 
the  heurl'.'i  artion  in  whidi  the  nflected  valvcH  oii;,!lit  normally  to  close 
— that  is,  ut  the  arterinl  uponingK  with  the  diastole,  and  lU  the  renoas 
openings  witli  the  systole. 

Moreover,  it  appcjirs  tn  m«  to  he  un(|ueAiioiiahIe  that,  in  the  great 
m^orily  of  caeca  of  inaiifficiency,  the  murmur  is  increo.'ied  by  the 
nmullaneous  occurrence  of  »  mnnnur  Trim  tttenoAis;  for  ihc  reflux 
current  of  btood  certainly  Howit  through  a  nnrniw  o{)ening  if  tho 
insuiEcioncy  is  not  greater  than  it  usually  \*.  I  aW  think  that,  in 
oonneetiou  with  tliis,  in  cases  of  severe  aortic  ini^ufficiency  (N.  B.,  witli 
fall  compenMlion),  wo  find  the  diastolic  murmur  eftpccially  soft.  (Sw 
further  regarding  ibift  the  following:,  upon  the  indutncct  that  affect 
the  louduess  and  character  of  the  heart-inurmuni.j 


exjjajrjnoT  or  rms  axcrijnutr  jirrjtmjfvs.    <tn 


UmJmtm  ^  tl»  mit  mHit  mmr^n.  Frm  vte  hu  AmSf 
bwnsud  h  b  cndort  Am  tkt  IwJif  of  tbe  mmmmr  i»  met  tiama 
dopcfldettt  aina  tke  wnritr  af  tfcc  tmlrahr  \tmea.  Ix  m  •bn •  nrj 
gTMt  mimke  w  dniv  *  a»(lMian  aboM  tbe  dcgne  of  tlM  tMBnia  «r 
iiuiificicBCT  fivB  tbe  UatecM  tt  tbe  Memer:  ngtiijin  tbi*,  lb* 
«ff«rt3orib«ralTelarlaMMipMtbebeui  aoA  artttlaboa,  apadel^ 
tbe  piilie  (tiliicb  see),  efv  maA  man  ieltrmtaaox^ 

Uiiniten  uv  TCfr  ancb  ■ftctrf  br  tbe  itnaglb  «f  ibe  ecboa  «f 
tbe  lieut :  tbej  m  pbiolT  kmAer  vbea  tbe  bcart  ■  exdted,  aai  heaot 
wIm«  tb«7  ve  tndaMiaet.  it  tbe  f»t*rat  »  abk  (a  do  v  and  ia  not 
haniied  b;  it,  be  an  fine  nore  abovt  or  eu  ok  ap  and  W  dovn 
agua  Mtcial  iiidm  id  bed  bdwe  ve  ■— raltatt'  bttt.  Od  tbe  ooattarj. 
a  mumar  prefioo^;  dwtiBct  beconea,  vitbou  axeepboo,  aora  HmUo 
if  tbe  ttitBgib  of  tbe  bean  dediikea.  In  TOfj  marfced  WMkatM  of 
heart  tbe  umnr  u»j  ercn  beooae  colirriy  impetveptibla,  bcseoc  in 
dieease  of  tbe  beifi,  the  manDnre  eattrelv  disappear  if  ao  uh&tot- 
able  ton  take*  pUee ;  alM,  tbrr  di»ppear  ia  cases  of  beart  disMse 
nhrrc  the  patieai  it  oteruken  with  a  seTere  febrile  disease  (see  above). 
Urace.  an  exact  diagnona  of  diataae  of  the  bnrt.  if  the  bean  is  weak, 
ia  dvavs  tmcertain,  and  often  impoosible.  wbcncTer  tbe  sictioa  of  tho 
beart  is  scceleraud.  (S«e  Relation  of  Ilean-niumiQrs  to  tbe  Time  of 
Action  (if  tbe  ilfan,  p.  224.)  Hard  (catcareous)  or  nmgb  valves  have 
tbe  ^ff*ct  of  ttrtnythening  or  aAarpfnitig  thf  murmtira  of  stenosis,  or, 
perhaps,  also  of  iDBQScieiK; ;  also,  in  iadividaal  cues.  thc>  murtnar 
maf  be  changed  by  tbe  relaxation  or  mptore  of  the  tcDdinoas  uords 
of  tbe  valves  (see  Charscter  of  the  Murmurs).  In  other  respects  the 
str^gth  of  the  mannun  is  dependent  upon  tbe  same  influencrs  ns 
affcci  ibe  lieart-BOOnils  («hicb  see). 

In  rare  cases  the  hcait-amnaar  is  so  marked  that  it  umj  be  beard 
at  a  diatanee,  irithout  Ujing  the  ear  over  tbe  cbcst  Such  munimrs 
may  sotnetimea  be  perceived  b;  the  patient.  Onljr  those  uristiig  iit 
the  aortic  orifice  have  tbia  pecTiliaiity, 

LoealUatioH  of  the  murmur*.  The  next  dts^ostic  point  of 
inijiortance  U  that  we  can  determine,  from  the  location  in  the  region 
of  the  beart  where  a  murmur  can  be  heard  most  distinctly  or  whero  it 
vt  loudest,  whence  it  ariaea — that  ia,  ai  which  opening  the  valves  are 
diseased.  The  auscultation-pointa  already  mentioned  serve  hero  as 
points  of  departure.     We  listen — 
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At  th"  apfx  of  thr  heart — thst  iH  to  say,  at  tho  point  of  the  apez- 
beat — for  thi^  mitral  valve,  the  left  rcnoas  opening. 

Over  the  lower  part  of  tht  •fcmum— for  tlie  tricuspid  valre,  the 
right  vvnoiM  oponing. 

Jh  the  right  iteeond  intercoBtat  tpaoe,  close  to  the  stemnni — for  the 
[aortic]  opening  aD<I  the  auricular  semilunar  valves. 

In  the  left  teeond  intereoxtal  »pace.  close  to  the  sternum— for  the 
opening  [of  the  pulmonary  artery]  and  the  polmonary  somiluoar 
valves. 

But  it  is  to  bo  Doticeil  that  the  murmur  caused  by  aortic  iDsulEcicncj  ' 
is,  as  a  rule,  not  heard  in  the  right  second  iniorcMlal  space,  but  is 
most  distinct  over  the  Gternum,  sometimes  even  in  the  lefl  third  inter- 
costal space  at  the  left  of  the  sternum;  since  it  is  caused  by  the 
backward  Sow  of  the  blood,  it  is  conducted  in  the  direction  of  the 
ventricle.  Analogously,  but  only  exceptionally,  the  murmur  of  insuf- 
ficiency of  the  mitral  \-alves  may  be  noticed  inoflt  markedly,  not  at  the 
apex,  but  on  the  left  of  the  base  of  the  heart — lliat  is.  in  case  the 
dilated  left  auricle,  with  its  appeudage,  lies  somewhat  forward 
(Naunyn). 

The  intinnur  of  stenosis  of  the  left  Kurieulo-ventricalar  opening, 
often  only  rough,  is  distinctly  hcitrd  at  the  outer  cod  of  the  apex- 
best. 

Rfhtion  of  thf.  heart-murmwe  to  the  timif  of  netirm  of  the  heart. 
It  follows  from  the  above  discussion  that  the  oi-ganic  heart- tnurmurs 
are  very  closely  connected  with  certain  instants  of  the  action  of  the 
heart,  and,  further,  that  they  are  divided  into  syxtoUc  and  diastolic. 
And  thus  we  hear  In — 

Strnfi»i»  nf  thr  aorta:  A  systolic  murmur  in  the  right  setxmd 
intercostal  «pace. 

ria.  U. 


Aortic  intHffciena/ :   A  dioslotic  murmur  at  the  same  p1«oe,  or, 
better,  lower  down  tti  the  left  of  this,  over  the  sternum. 
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Mitral  HfHosig :  A  diastolic  murmur  at  tlie  apex,  the  firat  Bound 
ely  succeeding  it,  or  almost  at  the  same  time,  in  case  the  second 
'•Mind  is  beard  close  to  it.     (See  more  exactly  beloir.) 


Pin.  a. 


Mitral  mmffiriency:  A  ayatolic  murmur  at  Uw  apex  <tf  the  heart 

Pn.  tfl. 


or: 


I 


Quite  analogously,  in  pulmonary  ttenosi»  and  tri':niipid  imnffirien^, 
we  hear  a  systolic  murmur,  in  pulmonary  innttffUiency  and  tricuspid 
tlfttotit,  a  diastolic  mumiur  at  the  corrMpondlng  points  (see  above). 
Of  these  valvular  defects  of  the  right  side  of  tbo  heart  the  only  one 
frequently  present  is  trimipiii  in»ufficieniy,  and  this  is  relatively 
much  more  frequent  (in  great  weakness  of  the  boarl)  than  inaufficiency 
caused  by  endocarditis.  Pulmonary  insufficiency  and  stenosis  are 
ftlmost  always  eongi!iiital.  and  then  are  very  often  associated  with  a 
permanently  open  foramen  ovale  (regnrdin;;  which  soo  Inter). 

Systolic  murmurs  in  stenosis  of  the  aorta  and  in«ufficienoy  of  the 
mitral  valve,  and  the  diastolic  munnnr  from  aortic  insufficiency 
generally  are  directly  joined  with  the  sound  aRocted  by  them;  but 

IS 
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tbeso  soundit  are  tlius  alwajrs  wcftkeoed,  or  tbo  sound  completely  dis* 
nppcara  un<l  thr  iniirniur  tak<s  its  place.  In  ench  cases  the  sound 
may  fltill  be  livnrd  if  wc  ramovo  the  vur  a  ^hort  distaoce  from  the  ear- 
plale  of  ihc  Htotlio^copi'.  Prolinbly  llic  wcalccmed  souud  is  not  lo  t>e 
referred  to  the  vulvc  that  ts  ufTcoied,  txit  is  cooduclod  tto  86  to  be 
heard  elsewhere. 

On  the  other  hand,  «  peculinr  condition  commonly  belongs  to  the 
dimtolin  murmur  of  mitral  tlgno«i»;  it  occurs  at  the  end  of  the 
diastole  as  a  .'to-called  yrrmfmlit:  murmur,  or.  in  cn«o  it  is  present  at 
the  beginning  of  the  diastole,  it  becomes  3tTotij;cr  toward  the  end; 
hence,  eitlier: 


or: 


The  explanation  of  this  remnrlcable  phenomenon  is  very  simple: 
toward  the  end  of  ibc  diastole  the  auricle  contracts  and  drives  the 
blood  with  greater  rapidity  throu;gh  the  narrow  ostitim  vonosum ; 
hence,  the  strengthening  of  the  eddy  and  murmur. 

In  most  cases  a  litllo  practice  enables  one  to  r«cognizo  in  what 
period  of  the  action  of  the  heart  an  endocardial  murmur  belongs.  But 
if  there  remains  the  slightest  doubt  whether  a  murmur  is  systolic  or 
diastolic,  then  ihe  examiner  must  observe  the  action  of  the  hunrt  by 
palpating  at  the  same  time  he  is  auscultating,  and  this  is  bcmt  done  bj  j 
applying  a  finder  to  the  common  carotid  in  the  neck  ;  here  the  pulst 
ie  almost  simultaneous  with  the  ventricular  systole,  and  hoac9 
demonstrates  tlie  time  of  itx  occurrence. 

W«  cannot  employ  the  mdial  pulse,  because  it  is  fell  too  long  after 
the  systole.  When  the  action  of  the  heart  ia  very  irregular,  ancl 
still  more  when  it  is  very  much  act^elerated,  it  is  very  difHcuIt,  or  it 
may  bo  ontirdy  impossible,  to  distinguish  between  sptolo  and 
diastole. 
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tlwt 
^m    Olh« 


^ 


^ 
^ 


Munnurs  differ  very  miicli  in  cliftracler:  murniiir!)  of  iaiufficiency 
art',  iM  It  rule,  aofler,  tiloning,  nnd.  indecij,  ilie  murmur  of  at/rtia 
irmuffi'-irnri/  mtmifeMti  iuelf  often  by  iu  length  art<l  remarkable 
delicacy  (it  may  easily  be  overlooked),  wbile  thai  of  mitrnl  itttu^firncy 
usually  is  louder,  but  not  quite  ho  long.  Of  llie  murmunt  of  iti-mmia, 
tlwt  of  tbe  aorta  is  generally  loud,  "  sawing  " ;  mitral  ttmotU,  on  the 
other  hand,  ih  almost  alwnyti  very  soft,  peculiarly  rollinj;  or  "  flowing," 
or  Deeming  to  connint  of  tteveral  very  soft  snundit.  Thi«  murmur  it 
letimes  imperceptible,  even  with  strong  action  of  the  heart. 

Under  Home  circumstances  aortic  or  uitml  miirmiim  of  inxufKeicncy 
may  be  mu-ticnl — that  is,  tbcy  contain  a  ii<.iuiid  whi^li  approaches  a 
distinct,  always  very  high  musical  tone.  In  Huch  ca.<te«i  there  have 
frequently  been  found  at  the  aulopflv  ibe  Huspected  causes  of  this 
phenomenon  in  that  the  semilunar  valve  has  been  found  to  be  per- 
forated, aNo  torn  floating  shreds  of  valves,  sinewy  threads  in  the 
lumen  of  the  ventricle,  floating  torn  Hhreds  of  papillary  muscle,  etc. 
TbcM  conditions  generally  furnish  no  indication  as  to  the  particular 
beart-Jcilon ;  it  is,  therefore,  of  no  value  to  reoogniie  them  during 
life.  In  many  cases,  moreover,  of  which  two  came  under  my  own 
observation,  it  bappenn  that  at  the  autopsy  nothing  is  found  to  explain 
the  ocourrcnce  of  the  musical  murmurs  during  lile. 

Mftallic  murmura  occur  under  the  same  conditions  as  metallic 
heart-sounds  (see) :  in  general,  if  there  is  a  resonant  airspace  near  to 
th«  heart. 

Murmun  that  mng  tf  ffU :  ondocan]ial  whitzing,  "  fr6mi«4cment 
.oataire,"  cat's  purring.      This  occtim  ;;cncrnlly,  but  by  no  means 

mys,  with  murmiini  that  are  di»tinj;ui!<licd  by  tbcir  loudness. 
Ily,  their  most  distinct  perception  by  tourli  always  corresponds 
tlic  loattion^  where  thoy  are  heard  most  distinctly.  We  palpato 
with  the  hand  or  finger-tips  and  recognixe  thu«,  though  only  in  rare 
casea,  a  6ne  whir.Ktng,  which  is  most  like  what  we  feel  when  we  stroke 
the  lia<'k  of  a  purring  cat. 

In  this  way,  hy  the  aid  of  palpation,  we  may  prove  tlie  existence 
at  the  apex  of  systolic  and  diastolic,  or  presystolic  mitral  murmura, 
and  in  the  right  second  intercostal  space  of  systolic  and  diastolic 
aortic  murmurs.  Defects  of  the  right  heart  seldom  produce  murmurs 
diat  can  be  felt.      The  palpation  of  endocardial  murmurs  has  so 
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sabordinate  a  vslae  that »«  can  nerer  permit  ourselves  to  diapfnse 
with  auBCultation,  which  yields  so  much  sharper  and  c1««rcr  rt«ulti. 

Trantmitsion  of  heart ■murmurg.  It  is  understood  that  an  eodo- 
cardial  murmur  is  very  onen  not  confined  to  that  upot  on  thi'  thorax 
where  it  is  auscultated,  but  nil!  be  heard  at  some  distance  awaj  from 
it.  The  conduction  takes  place  eapeciall  v  in  the  direction  of  the  blood- 1 
eorreDt.  Thus  an  aortic  sjstolic  murmur  is  oflen  heard  cv«n  ov«r 
tbe  carotid  in  the  neck.  On  the  other  band,  the  dtafltolio  aortio 
murmurs  generally  are  perceived  over  the  sternum,  even  louder  than 
in  the  right  second  intercostal  space;  but  they  sre  also  often  to  be 
heard  aa  far  down  aa  the  apes.  Systolic  blowing  in  mitral  insuffi- 
ciency is  sometimes  conducted  toward  the  right  as  well  as  further 
upward.  On  the  other  hand,  diastolic  [presystolic]  murmur  from 
mitral  stenosis  is  always  sharply  confined  to  the  lefl  border  of  the 
heart.  An  morganie  tytlolic  pulmonary  vmrmur  which  can  be 
heard  some  distance  downward  from  the  base  of  the  heart  very  often 
disturbs  or  deceives  us. 

Comliinati&H  of  teveral  tnurmur:  This  results  from  the  rombttia- 
(t*>w  '\f  »cvfral  valvular  dtfecl*.  It  more  fre^juently  happens  that 
insufficiency  of  a  valve  is  connected  with  stenosis  of  the  opening  to 
which  that  valve  belongs.  Then  we  bear  at  a  particular  spot  a 
murmur  with  each  of  the  two  stages  of  the  heart's  action.  It  is  more 
difficult  to  interpret  what  is  heard  when  the  disease  affects  different 
openings  or  valves,  and  especially  if  there  are  two  murmurs  both  of 
which  occur  with  tlie  systole  (mitral  insufficiency  and  aortic  stenosis), 
or  both  in  the  diastole  (mitral  stenosis  and  aortic  insufficiency).  Then, 
it  may  happen  that  only  one  valve  ia  supposed  to  be  diseased  and  that 
the  second  murmur  which  is  heard  is  transmitted  from  the  firat.  Bat 
also  a  mistake  in  the  opposite  direction  may  be  possible,  namdy,  that 
we  asaume  that  there  is  a  combination  of  two  valvular  affections  when 
in  fact  there  is  only  one,  ae  when  a  murmur  of  aortic  insufficiency 
which  is  heard  at  the  apex  is  considered  as  n  now.  independent  mur- 
mur produced  by  mitral  stenosis.  The  differentiation  by  auscullatiott 
is  made  in  two  ways:  1.  By  the  ehamcter  of  the  murmur.  If  one  >8 
blowing  and  the  other  is  rough  there  certainly  arc  two  murmurs ;  if 
both  are  alike  then  there  may  bo  only  one,  which  is  conveyed  from 
the  opening  where  it  arises  to  n  second  opening.  Yet  it  might  be 
thai  even  in  this  case  there  were  two  murmurs,  with  different  origin. 
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2,  We  auscultate  step  bv  step  from  the  point  where  we  can  hear  one  to 
where  the  other  exists,  as  from  the  apex  to  the  aorta.  If  the  murmur 
'n  everywhere  distiDct,  only  that  toward  one  spot  it  gradually  becomea 
louder,  then  it  arises  at  this  point  and  i»  conveyed  to  another.  But 
if  it  ia  lost  somewhere  on  the  way  from  the  apex  to  the  aorta  and  is 
again  heard  at  the  aorta,  then  there  are  two  murmurs. 

This  procedure  may  answer  the  purpose,  but  it  often  fails,  and  in 
such  difficult  cases  auscultation  alone  cannot  decide,  but  we  must  take 
a  view  of  the  whole  picture  of  the  heart  and  vessels  in  order  to  reach 
a  diagnosis.     This  will  be  treated  of  further  on. 

Finally,  murmurs  that  arise  in  the  neighborhood  of  the  heart  may 
be  mistaken  for  heart-murmurs.  Those  that  come  from  the  trachea 
and  bronchi  can  easily  be  excluded  by  having  the  patient,  if  neceesaiy, 
bold  the  breath.  But  it  is  more  difficult  to  discriminate  between  heart- 
murmurs  and  those  that  have  their  origin  in  the  aoria  (especially 
aneurism),  regarding  which  see  below. 


InorgaHie,  Arurmic  Murnun.     [Synoni/nu:  accidental, 
bhoj  tnurmura.) 

These  arc  so  designated  because  they  occur  in  all  forms  of  aiupnrui, 
both  light  and  severe,  but  especially  in  chloroait,  in  all  wattinrf  di*. 
eat^»,  and  also  mfi-brile  diaea*<-»,  without  there  being  any  disease  at 
all  of  the  heart  or  vessels.  They  serve  as  a  sign  of  anxmia;  they 
generally  entirely  disappear  with  the  removal  of  this  condition. 

In  very  pronounced  cases  tliere  are  very  it'i/t,  tn/stolic,  blomng 
murmur*  which  are  heard  over  the  pulmonary  artery  or  lower  down 
with  indefinite  location,  or  they  may  even  be  heard  over  the  apex. 
Bat  not  very  infrequently  such  an  inorganic  murmur  is  also  sharp, 
even  very  loud;  on  the  other  hand,  it  is  very  seldom  diastolic;  also 
we  may  almost  say  tliat  it  never  is  heard  over  the  aorta.  Thus  the 
otiier  signs  of  valvular  disease  are  wanting,  especially  hypertrophy  of 
k  ventricle,  while  the  pulse  gives  evidence  of  ausemia,  and  there  are 
murmurs  in  certain  vessels,  especially  the  veins  of  the  neck. 

Sometimes  there  is  at  the  same  time  considerable  dilatation  of  the 
heart,  aa  takes  place  in  antemia  (which  see) ;  on  the  other  hand,  we 
have  those  marked  dilatations  which  ^ve   rise   to   murmurs   from 
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relative  vahular  tnsu^irimfi/  and  which  majr  also  exist  in  fiev«rc  con- 
ditions, witti  nhicii  ve  are  not  at  pruent  concerned. 

It  ifl  very  difficult  to  explain  aniemic  Iiearl-niumuni.  Nothing  of 
«hat  hiLH  alreadr  been  8&id  regiirdiiij;  muriiiiini  Heema  to  ua  to  be 
applicablv  here ;  we  think  vitti  othera  that  the  nitiuro  of  the  plienom- 
ena  diiTers  in  difierent  cflMA,  and  in  many  cases  we  may  apply  S^JiH's 
supposition  that  venous  inurmura  iVom  tlie  lai;ge  veins  in  the  thorax 
lie  behind  these  brart-niiinnurs. 

For  distinguishing  them  from  the  organic  heart -inurniurB  it  in  in 
the  firnt  place  necessary  lo  call  to  mind  vfhal  bnit  been  mentioned  as 
characteristic  of  anemic  murmurs,  and  tlien  to  observe  whether  there 
arc  other  signs  of  anwraia  pn,-sent.  Further,  a  valvular  defect  is  to 
be  exclutk'd  by  the  most  can-ful  cxamiiistioD  of  the  heart  and  pulse. 
It  is  true  that  in  many  cases  the  phenomena  are  s!ii!)i  that  wo  can 
only  obtain  n  clear  idwi  by  long  ob.'^orvation,  especinlly  remarking 
whether  treatment  of  tiie  aniemia  removes  the  murmur.  It  is  very 
difficult  to  decide  that  a  diastolic  munnur  is  due  to  anienin. 

The  author  recalls  having  seen  two  cases  of  )ironounc<Ml  pernicious 
aniemia  complicated  with  mitral  endocarditis  and  mitral  insufficiency, 
in  both  of  which  the  differential  diagnosis  between  nnti'mic  murmurs 
and  the  valvular  disease  mentioned  cmld  not  be  ponitively  established 
during  life.  In  both  tliere  existed  slmultaueously  ennsiderable  emphy- 
sema whirh  concealed  the  slight  hypertrophy  of  tlie  left  and  right 
ventricles. 

Pericardial  Sfurmurt.    [./Wcfion-sount/s.] 

The  name  explains  the  situation  of  tliese  murmurs.  Their  nature 
is  the  mme  as  pleuritic  friction-sounds :  they  are  causes)  by  the  fric- 
boD  of  the  viscend  and  parictnl  pericardium  made  by  the  action  of 
tb«  heiirt  when  ibcir  oppattng  surfaces  rub  af^ninnt  one  another ;  they 
do  this  when  the  mirfucw  are  rough,  exceptionally  even  if  they  are 
simply  unusually  dry. 

We  hnve  near  to  the  oar  s  ringing,  short  scratching,  scraping, 
shuffiing,  more  rarely  a  creaking  mund,  one  which  wiili  a  little  prac- 
tice is  generally  easily  correctly  recognixnl  by  it«  acoustic  character. 
It  is  generally  rery  sharply  defined  as  to  tocalioti,  and  is  most  fre- 
quently heard  at  tlie  base  of  the  heart,  but  often  farther  down  at  tlie 
left  of  the  sternum. 
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Of  greater  importanco  Js  tlie  n'lalion  of  tlie  rrJction -sound  to  the 
action  of  tlio  hntrt :  it  occurs,  not  in  cIoho  coi^uucuon  with  tlic  tiom»]M, 
tint  between  (hem,  either  only  dnrin;;  the  systole,  or  more  frequency 
in  both  stages,  but  generally  louder  with  the  firat  sound : 


F»a.  **. 


a         II         s        i>         e 

Ptrinnlikl  marninni. 
rarely,  tolerably  doscly  bi^forc  and  sHcr  (he  M^-ond  tKmnd : 


BUS 

Or  covering  the  fimt  Hound  : 


Pis.  no. 


Tlie  rubbing  of  mnrkcd  pericardial  (riction-sounda  con  be  felt  by 
•pplying  the  h«nd  to  the  spot.     Several  special  peculiarities  of  these 
friction -sounds  will  be  mentioned  when  wo  treat  of  diiferential  diagnosis. 
Pericardial  friution-sounda  occur : 

In  Pfru-arditU,  when  the  surfaces  of  the  pericardium,  where  the 
•  fibrinous  exudation  exists,  rub  against  each  other  without  becoming 
^•dbvrent.  Hence,  we  hear  friction-sounds  in  /•rri'itrdtU'ii  lu'em  so  long 
H  it  ia  not  nilhesivc,  and  in  perifanUtit  exudiitiv,  if  there  is  fibrinous 
CXudatioD  without  enough  fluid  completely  to  separate  the  surfaces  of 
the  pericardium.  This  ia  why  tlio  friction-sound  is  generally  heard 
at  tb«  base  of  the  heart  or  near  to  it;  it  is  not  infroquenlly  heard 
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tb«r«  M  Uie  first  dgo,  ud  th«D  often  iIiHitppearx  u  tlitt  exudation 
iDcT«MM,  and  it  may  agaiQ  retitra  wb«n  tti<;  exuduiioii  ilitaini»lies. 
The  duappearam-f  of  a  previously  exidting  pericardial  friction-eound 
may  depend  upon  on«  of  Tour  causea:  1.  The  complete  decline  of  a  . 
pericarditia,  wiihool  any  sequels.  2.  Ity  the  addition  of  a  Hoid 
exudation.  3.  By  adheaion  of  the  pericardial  tmrfaces.  4.  Proio 
great  wealcnesA  of  the  heart.  It  14  necesaary  Ui  ascertain  in  every 
case  which  of  theae  four  cauaeo  iit  operating.  If  there  is  no  evidence 
or  the  second  or  the  fourth,  then  the  first  and  thmlniust  be  considered ; 
and  hotwceii  tliese  it  is  poAsible  to  mate  a  differential  diagno«is  only 
in  ver}'  rare  cases. 

They  also  occur  in  rare  cases  of  tuha^fxtltmU  of  ihe  pr^rintrdtum 
(which  usually  results  in  adhesion),  quite  exceptionally  with  fragments 
of  fibrinoiu  oorda  and  calcifications  in  the  pericardium,  and  in  ahnor- 
mal  iliyni-*ii  uf  the  prniritnUum,  as  in  cholera. 

The  difTerential  diagnosis  between  pericanlial  and  endocardial 
manniirs  is  generally  very  easy  for  those  who  are  accustomed  to  hear 
botli  sounds,  frequently  by  the  character  of  the  pericardial  sounds  and 
the  circumstance  that  they  sound  so  near  the  ear.  Musical  persons 
generally  aL-^o  imme<liately  recognise  the  difference  in  lime  (see  above). 
But  the  following  may  enable  u«  to  <listirigui.'<h  hetwccn  them  ; 

(a)  Very  much  the  most  important  is  tlie  cnn»idcmtion  of  the 
«faol«  picture  of  the  disease  (form  of  the  dulnees,  apex-heat,  sounds, 
polM,  etc.). 

(t)  Change  of  piMlum.  The  pwicaniial  sound  almost  nlwaya 
cbangea,  and  much  more  than  the  endocardial,  with  change  of 
poaition. 

(c)  Strong  pressure  with  the  stethoscope.  If  we  press  exactly  at 
the  right  spot,  especially  if  it  be  in  an  intercostal  space,  somecimea 
the  pressure  very. strikingly  increases  a  pericardial  sound,  but  never 
an  endocardial  one.  But  in  the  majority  of  cases,  even  of  the  former, 
the  sounds  are  not  increased  by  pressure ;  hence,  it  is  merely  confirma- 
tory when  it  exists,  but  failure  to  notice  it  has  no  meaning. 

{d)  Pericardial  sounds  often  change  their  location,  strength,  and 
character  in  a  few  hours ;  ther  may  even  very  quickly  disappear  and 
very  suddenly  return  (see  above).  Endocardial  murmurs  are  markedly 
chronic  and  regular.     Very  exceptionally  they  come  and  disappear 
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t.ud(Jl^^Iy,  iriliey  are  oT^nic,  and  onlv  iu  exoeptionn)  vum  when  due 
to  lirart  weaktieAs. 

Ertra-ptrrieartlial  frUtuiN-Mouttdit.  The  friction- sou ods  which  are 
licarii  dcwe  to  the  heart,  ami  even  over  it,  mid  wliieli  resemble  tlicro 
ill  sound,  maj  be  very  easily  confoumiod  with  th«  pericardial  Bounds. 
TliisextTB-pericardialftound  is,  in  the  great  inujorily  of  ca»as,  n/'feurtftc 
frietiim-tiiHHil  wliich  is  caused  by  the  conUct  of  the  pleura  with  the 
facnrt,  especially  at  the  lingula,  and  which  by  the  mechanical  elTeeC  of 
the  oction  of  tlie  heart  retmlta  in  tliruais  which  correspond  with  the 
tiiovi-meiiiit  of  Ihtt  heurt.  It  is  di)ttingui«hed  from  pericardial  friction- 
sound  in  tliat  it  is  greatly  influenced  by  th«  brmthing:  it  \i  otUsa 
heard  only  with  deep  inspiration,  or,  on  the  contrury,  during  very 
superficial  breathing.  In  individual  caxc^  we  hear  it  as  pleuritic 
friction  with  strong  breathing,  while  with  <]uict  breathing  it  bos  the 
time  of  pericardial  frietion-aound. 

There  occurs,  aUo,  a  peritoneal  friction  with  peritonitis  involving 
die  lower  surboe  of  the  diuphrsgm  (subphrenic  perilonitts),  Mid  quite 
exceptionally  over  the  liver.  This  sound  ih  tninNmilled  by  tlie  motion 
of  tlio  lie«rt  apon  the  diaphragm  as  a  p«ciido-pericardial  sound 
(Einminghaus). 

The  differential  diagnosis  of  these  soands  from  pericarditis  will 
depend  upon  the  other  signs  of  a  pleurisy  or  peritonitis,  and  with 
relenencc  to  pleura- pericardial  friction  the  effect  of  the  breathing  is 
to  be  considered.  Hence,  the  diffcrentiitl  diagnosis  may  here  be  very 
difficult,  because  sometimes  a  pteurisy  close  to  the  heart  may  by 
contiguity  awaken  a  pericarditis. 

Finf  errffitittii/Hii,  like  thoHo  in  emphysema  of  the  skin  (see  p.  55), 
occur  in  tbe  neighboHiuod  of  ihe  heart,  synchronous  with  the  action 
of  the  heart,  in  mediastinal  emphysema. 

MtiaUie  pfrlr'ardial  »pfa»kiHif  results  from  fltiid  and  air  in  the 
pericardium  (pyo-piieiimocardiuiu),  exactly  as  we  have  succnssion-aoond 
with  liydro-pneomothorax,  only  that  the  succussion  is  caused  by  the 
heart  itiwlf  Mori-Ovcr,  after  the  analogy  of  extra- peri  cardial  fnction- 
sonnd,  a  pM-ndo-pi-rieanlial — in  fiict,  pleuritic— splashing,  simultaneons 
with  tbc  motions  of  tlie  heart,  occurs  witli  liydro-pnenmotborax,  whore 
the  motions  of  the  heiirl  arccoinmtiniuiled  to  tbe  fluid.  This  happens 
exceptionally,  too,  wtlh  liirgc  ciiviti*^  close  to  the  heart  or  when  tbe 
Stomach  is  tilled  with  fluid  and  air.     But  thrsc  are  merely  nirioeities. 
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there  as  the  first  sign,  and  th«n  often  disappeAri  ta  the  exudation 
iDcreoses,  and  it  mny  again  return  when  the  exudation  diminishoa. 
The  iiiaappraranrf  of  &  previoualy  cxititing  pericardial  friction -aound 
m&y  depend  upon  one  of  fixir  causes :  1.  The  complete  decline  of  a 
pericarditis,  without  any  sc({uelic.  'Z.  Ry  the  addition  of  a  fluid 
exudation.  3.  By  adhcaion  of  the  pericardial  surfaces.  4.  From 
great  weakness  of  the  heart.  It  is  necessary  to  ascertain  in  every 
case  which  of  these  four  causes  is  operating.  If  there  is  no  evidence 
of  the  second  or  the  fourth,  then  the  first  and  third  must  be  considered; 
and  between  these  it  is  possible  to  make  a  diRerontial  diagnosis  only 
in  very  rare  coses. 

They  also  occur  in  rare  cases  of  ftihemihuis  of  the  periettrdium 
(which  usually  results  in  adhesion),  quite  exceptionally  witli  fragments 
of  fibrinoua  cords  and  cnlciBcstions  in  the  pericardium,  and  in  abnor- 
mal  drynr»»  of  the  prru^ardium,  as  in  cholera. 

The  ditfcrential  diagnosis  between  pericardial  and  endocardial 
murmurs  is  generally  very  easy  for  those  who  are  accustomed  to  hear 
both  sounds,  frequently  by  the  character  of  the  pericArilial  sounds  and 
the  circumstance  that  they  sound  so  near  the  ear.  Musical  persons 
generally  also  immediately  rocognieo  the  difference  in  time  (see  above). 
But  the  following  may  enable  us  to  distinguish  between  them: 

(a)  Very  much  the  most  important  is  the  consideration  of  the 
whole  picture  of  the  disease  (form  of  the  dulness,  apex-beat,  sounds, 
pulse,  etc.). 

(A)  Change  of  pittitinn.  The  pericardial  sound  almost  always 
changes,  and  much  more  than  the  ondocHrdial,  with  change  of 
position. 

{e)  Strong  pressure  with  the  stethoscope.  If  we  press  exactly  nt 
tlie  right  spot,  cHpecinlly  if  it  be  in  nn  intercoeliil  space,  sometimes 
tito  pressure  very. strikingly  incrcnscs  <t  pcric&rdial  sound,  but  never 
lUi  endocardial  one.  But  in  the  msjority  of  cases,  even  of  the  former, 
the  sounds  are  not  increnseil  by  pressure ;  henw,  it  is  merely  conGrma- 
lory  when  it  exists,  but  failure  to  notice  it  has  no  meaning. 

{d)  Pericardial  «ounils  often  change  their  locution,  strengtli,  and 
c)iaruct<T  in  a  few  hours ;  they  may  even  very  quickly  ilisappcnr  and 
\tTy  Muddmly  return  (see  above).  Endocnrdinl  murmurs  are  markedly 
chronic  and  regular.     Yen'  exoi!ptioiially  tlioy  come  and  disappear 
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nddenl;,  iflljev  nre  or^nic.  and  onljr  in  cxoeptionnl  cnnoji  vrliim  da« 
to  bnrl  wi-tikii(«A, 

ErfTa-pericitnllal  friction-MHnd*.  The  fViotion-sounils  whioli  are 
htsrd  cIcMe  to  the  heart,  iind  even  over  it,  nnJ  whJoh  rowmblo  them 
ID  sound,  may  he  very  cuaily  confouuded  with  tlie  pericardial  sounds. 
This  exlm-periciinlial  sound  \»,  in  iliegretit  majority  of  ca»a,  a i4furitie 
/rictum-tcrUHti  which  ia  caused  by  tlie  cr>ntact  of  t)ie  pleum  with  the 
bc*rt,  «)ipeciiilly  at  the  lingula,  nml  which  hy  the  Diechnnteal  elToct  of 
the  action  of  the  heart  resulu  In  thrusts  which  eorrespund  with  tlie 
movcmeiits  of  t]ic  heart.  It  is  di.'ttinguished  from  pericnnltnl  fHction- 
SQund  in  that  it  in  greatly  influenced  hy  Hw  Itruatliin^:  it  is  of\oD 
hevd  only  with  de^p  inspiration,  or,  on  the  eonirary,  during  very 
superScia]  hri-athing.  In  individual  casos  wv  hear  it  u  pleuritic 
friction  with  slrong  breathing,  while  with  quiet  brcAthing  it  has  tlie 
time  of  pericardial  friction- ami nd. 

There  occurs,  also,  a  peritoneal  friction  with  peritonitis  involving 
the  lower  surface  of  the  diaphragm  (fitbphrenic  peritonitis),  and  quite 
exceptionally  over  the  liver.  This  sound  is  trniismitlcd  by  the  motion 
of  the  heart  upon  the  diaphragm  as  a  psuudo- pericardial  sound 
(Emminghaus). 

The  differential  diagnosis  of  these  sounds  from  perieanlitia  will 
depend  upon  the  other  signs  of  n  pleurisy  or  peritonitis,  and  with 
reference  to  pleuro-pcricardial  friction  the  ofTeet  of  the  breathing  ie 
to  be  considered.  Hence,  the  differential  diagnosis  niuy  here  be  very 
difficult,  because  sometimes  a  pleurisy  close  to  the  heart  may  by 
contiguity  awaken  n  pericarditis. 

Tine  crrpilad'onii,  like  those  in  emphysema  of  the  skin  (see  p.  55), 
occur  in  the  neighborhood  of  the  henrt.  synchronous  with  the  action 
of  the  heart,  in  mciUastinal  emphysema. 

MrtfiUie  perieanikil  tphithinif  results  from  fluid  and  air  in  the 
pericardium  (pyo-pncumocanlium),  exactly  ns  we  have  euoctissi  on -sound 
witli  hydro-pncumothonx,  only  that  the  succussion  is  caused  by  the 
heart  itself.  Moreover,  ufter  the  analoj^y  of  ex  tni- peri  cardial  friction- 
sound,  a  pseud o- pericardial — in  fiict,  pleuritic — splashing, simultaneous 
with  the  motions  of  the  heart,  occurs  with  hydro-pneumothorax,  where 
tlie  motions  of  tlic  heart  are  cnmmunicfitcd  to  the  fluid.  This  happens 
exceptionally,  loo,  with  larftc  cavities  close  to  the  heart  or  when  the 
Stomach  is  filled  with  fluid  and  air.     But  these  arc  merely  curiostice. 
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Ejj'loral'irff  pun/^ture  of  the  heart  is  only  to  be  uudertaken  with 
reference  to  ttie  perfarinance  of  puttcture,  ati<l  Itcncc  belongs  under 
therapeutics. 

Examination  of  tiii;  AiiTERiiis, 

UHually  wo  Kclcct  the  mdial  pulse,  whioh,  bec»<i«c  uf  its  imporlAnco, 
requires  a  separate  itnd  complvto  considemtion.  Then  wc  cuii  add  to 
tliis  the  d<wcription  of  tlio  dinriicters  of  the  other  xrterio*. 


I.  TlIB   VVISK,  Its  PAI.PATIOS  AND  (IIIAI-IIIC  RKP 11  BSE  STATION. 

From  the  cotnmcncoinent  of  medical  sludy  the  radial  artery  has 
been  examined  wber«  it  passes  between  the  styloid  process  of  the 
miliuR  find  the  tendons  of  the  long  ftexont  of  the  hand  and  6ngers. 
The  examination  of  the  pul»c  is  not  a  simple  tbin^.  Il  requires 
practice,  and  hence  it  is  the  more  important,  in  order  to  be  able  to 
recognize  the  dilTerenues  and  pocuUaritiee  of  different  eases,  always  to 
take  the  pulse  at  the  same  artery  ;  but  it  is  easy  to  understand  that 
the  radial  artery  is  preferable  because  of  its  location,  and  hence  it  has 
been  selected. 

Palpation  &f  the  Puhe. 

The  ann  being  held  in  nn  unconstrained  position,  we  [wipate  the 
mdial  by  making  Klight  pnwiiirc  upon  it  with  the  tips  of  the  first 
and  second  fmgers.  Oencrally  the  impression  is  threefold:  we  lenrn 
the  eandilion  of  the  artery  ittetf,  the  gcneritl  state  of  its  fnlnutt  with 
blood,  and  iu  pulsatory  dilatation  and  eonfraetion.  Tliis  latter  I'on- 
stitnles  tlie  pulse  in  its  narrow  itenNe 

We  Mudy  the  puUc  wiib  reference  to  its  frtqHtnof,  its  rhythm 
(wliclhcr  the  niicoewtii>n  of  beaut  is  regular  or  not),  and  its  qwilili/. 
Finit  We  consider  the  noi-mal  pulne  ;  thrn  the  pntbologicnl  departures 
(nm  it  with  reference  to  th<«e  three  point«  of  view. 

1.   The  Normal  Pu,lM<f. 

Its /ri-^tfney  vurieii  with  the  period  of  l\fe,  bejng  highest  in  the 
newly  born — abont  I-IH  beats  in  the  minute.  It  bi<conie8  constantly 
lees  up  to  tlie  twentieth  year,  when  iu  the  adult  mnle  or  female  it  is, 
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on  the  average  70  to  75,  and  again  somcnbai  risea  witli  age  up  to 
about  80  beats.  Srx  tnakes  a  slight  difTereuce,  the  Teinale  average 
being  a  few  beats  more  than  the  male  at  the  same  age.  Moreover, 
tbe  M>c  nf  the  hotly  haa  some  influence ;  the  average  of  large  jiereoos 
is  somewhat  less  than  that  of  iraaller  persons,  netrrla  /•(irt'lm*. 

The  daily  variati"ii»  in  the  frequency  of  the  pulse  correapond  with 
those  of  the  bodily  temperature ;  the  maximum  is  generitUy  between 
noon  and  evening,  the  minimum  in  the  early  morning;  the  diffi-r^noc 
is  generally  less  than  ten,  seldom  more  than  twenty  beats.  Of  ubout 
tbe  same  value  is  the  variation  of  the  pulse  with  reference  to  the 

ntion  of  tht  body:  its  frequency  is  highest  in  standing,  less  while 
'dtting,  and  least  while  lying  down.     It  varies  also  with  the  fi-fernul 
temperature,m  i^aBB  the  latter  changes  considerably  from  theav«rage: 
the  lower  the  temperature  the  higher  the  pulse. 

JUt'ilt,  especially  of  food  that  is  rich,  and  of  hot  disties  and  ilrinkei, 
quicken  tbe  pulse  for  one  or  two  hours.  SUrp  has  no  essential  eflect, 
though  the  pulse  rises,  and  generally  considerably  for  a  short  lime  at 
the  moment  of  waking,  even  when  this  is  without  noticeable  excite- 
ment (aee  below). 

JHovrmmt  of  the  body  always  increases  the  frequency,  under  some 
circuotstances  even  till  the  frequency  is  doubled.  Active  difp  breatJi- 
mg  increa.<ies  it.  Mfnlnl  excitement  of  any  kind,  as  fright,  anxietyi 
joy,  joyful  or  jjainful  tension  likewise  quickens  the  pulse,  but  very 
differently  in  amount  in  different  individuals  according  to  their  gen- 
cml  excitability. 

All  the  above-mentioned  influences  manifest  themselves  with  very 
marked  variatinns  acoording  to  tbe  biHlily  constitution  and  the  char- 
acter of  the  iiervoua  system  [^temperament].  Pule,  delicate  jwraoos, 
who  are  also  excitable,  show  the  greatest  increase  in  frequency. 
During  convalescence  merely  rising  in  bed,  a  little  food,  joyful  or  sad 
newH  considerably  quickens  the  pulse.  In  disease  this  is  still  more 
tbe  case,  of  which  see  below. 

Mrthinl  of  olnerviny  the  pul$e;  After  excluding  tlie  temporary 
influences  that  have  been  mentioned,  we  count  by  the  second-hand  of 
the  watch  for  twenty  seconds ;  where  greater  exactness  is  required 
for  a  half  or  full  minute.  Sometimes  in  hospitals  the  nurses  employ 
small  aand-gla-ises ;  of  course,  their  accuracy  must  be  carefully  tested. 
[In  Englnnil  and  America  these  glasses  are  not  used.]     Sometimea  in 
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sickncs*  thp  pulse  is  ao  frequent  that  it  cannot  be  counted.  It  hu 
been  recommended,  ander  these  circamstances,  to  try  to  count  every 
othor  beat,  and  then  to  double  the  result.  In  case  the  radial  pulse 
cnnnot  be  felt,  or  if  we  suspect  that  some  beats  drop  out  (see  under 
Intermittent  I*ulse),  we  can  then  count  while  we  auscultate  the  heart. 

In  connection  with  the  employment  of  temperature-charu  we  have 
become  nccuslomed  to  note  upon  the  chart,  every  time  the  tem. 
perature  is  taken,  also  the  fref|uency  of  the  pulae  and  respiration ; 
tliufl  vrc  obtain  upon  the  fever-chart  a  continuous  line  representing 
t}ic  pulse,  which  materially  aids  in  forming  a  judgment  of  it.  (Re- 
garding the  value  of  this  continued  observation  of  the  pulse,  see 
below.) 

The  rhythm  of  the  pulse  in  perfect  mental  quiet  and  during  quiet 
breathing  is  in  health  regular.  But  mental  excitement  easily  makes 
the  pulse  somewhat  irrvguUr,  tspecially  in  nervous  persons.  Again, 
the  rbjthm  of  the  pulse  is  changed  with  many  persons  during  deep 
breathing,  especially,  too,  in  nervous  persons.  Usually  at  the  end  of 
expiration  and  tlie  beginning  of  inspiration  it  is  quicker,  while  at  the 
height  of  inspiration  and  the  beginning  of  expiration  it  is  slower. 

Normally  the  pulse  at  the  two  radials  is  exactly  simultaneous,  the 
crural  pulse  in  aUo  approximatively  simultaneous  with  ihe  radial. 
But  if  we  compare  the  radial  with  the  action  of  the  heart  we  notioa 
tlmt  it  is  always  notably  later  than  the  corresponding  systole. 

Regarding  the  qitalitif  of  the  puUe :  the  radial  in  health  has  a  cer- 
tain general  fulnesa  and  hardness,  and  the  separate  pulse-waves  also 
have  a  certain  siise,  hardness,  and  form.  All  these  peculiarities  ex- 
hibit not  inconsiderable  variations  within  the  normal.  Correct  esti- 
mate of  tbem  by  pnlpation  is  a  matter  of  much  careful  practice.  (For 
particulars  regarding  the  diflTeront  forms  of  pulse  which  we  meet,  see 
below.)  Here  it  is  next  to  be  remarked  that  in  the  normal  pulse 
tqtialiin  of  it*  tcparatr  beat*  is  desirable  (i-jHfl^  ^m/si');  only  quite 
email,  scarcely  perceptible  inequality  sometimes  occurs,  again  especi- 
ally with  nervous  persons.  A  general  symmetrical  increase  in  the 
hardness  of  the  pulse  and  enlargement  of  its  waves  are  results  of  phys- 
ical exertion,  mental  excitement,  etc.;  in  short,  from  anything  that 
temporarily  quickens  the  action  of  the  heart. 
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2.  Pathologieal  Frr^umey  of  the  Pul»f. 

We  disiinguish  a  jiHlaM  raru*  (slow,  infrequent  pnlse)  and  a  /ra- 
quetttpvhf  (accelerated  pulse). 

The  tl'iw  pultn  oooura : 

3.  In  individual  cases  of  pathological  inorcan  of  th«  work  of  the 
beart,  nanielj,  in  aout*  n<-phrit!».  especially  the  fu-phriti*  of  t^arfet 
fewr.  Hvpertrophj  of  the  left  ventricle  ia  often  included  here.  But 
the  diminished  frequency  of  the  pnUe  is  7cry  slight. 

2.  In  the  opposite  contUtion  of  diminished  pressure  in  tlie  arterial 
ajrstem  in  consequence  of  kemnrrhage;  ani]  in  individual  oaaes  of 
febrile  diseases  with  fatal  collapse. 

3.  In  diaeaite  o/  the  htart-mtwU,  especially  in  fatty  heart,  but 
also  in  fhrinou*  mt/m-tirilitU  (but  here  we  mnat  be  on  our  guard  not  to 
confound  it  with  intennitlent  pulse,  which  He);  48  to  36  beats  are 
here  not  at  all  infrequently  met  with.  The  lowest  number  pretended 
to  have  been  observed  is  8. 

4.  In  olil  a^t!,  without  any  disease  of  the  heart  (this  Is  very  excep- 
tional, but  yei  it  aometimca  occurs,  as  t  bare  been  able  in  one  case  to 
coolirm  by  autopsy  that  there  was  no  disease),  and  in  markeii  inani- 
ttQH  (from  Mtcnofis  of  oewophagus,  pylorus,  etc.).  Hi.tg,  also,  tlte 
Blowing  of  the  pulse  may  b«  considerable — even  to  48  or  less. 

5.  Somotimea  with  ttmnti»  entii  aort<r;  here  the  difference  U  very 
alight— about  60  beats. 

6.  lo  dinratt  of  the  hrain  or  af  the  m««infff*,  which  rc:iult«  in 
irntaUoD  of  the  vaguaccnlre.  This  may  rcnlly  be  only  QiecJianinl, 
from  increased  intracranial  prwsuro  [tuinnrt,  hrmQrrhnijfe,  hyiro' 
etphaXuM),  or  from  in6nmnifttory  irritntlon  (rti*«/r  mminffitie,  cspccidlly 
basilar).     The  nlowing  iit  conniderablc. 

7.  In  tlie  fritirtil  drelinf  of  fevi-r  in  acute  febrile  di«easR<i,  possibly 
from  the  cfrc<:t  of  certain  products  of  the  fever  upon  the  heart  or  the 
vagus  oontre,  an  cITcct  which  is  only  mnnifc-it  when  (he  quickening 
effect  of  tho  high  temppntturc  (which  nee)  upon  the  pulxe  i.t  pa»t.  It 
is  a  con«i<lorable,  but  quite  temporary  slowing. 

8.  In  heptogenif}  iirtertut,  fpjm  the  cfTwt  upon  the  heart  of  the  gall- 
acids  circulating  in  tho  blooJ.  The  pul^c  is  diminished  quito 
freqiHintly  as  low  as  to  48,  sometimes  null  lower. 

9.  In  individual  cnw*.  wilh  acute  articular  rheumnti^m. 
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It  liaa  been  receotly  ElAtetl  that  slowness  of  tho  pulse  ("  brnchy- 
owdiB."J  io  many  of  these  cases  ia  accompanied  with  characl«riaUo 
mal&dles  (attacks  of  fainting,  a  feeling  of  oppression  of  breathing, 
apoplectifonn  attacks).  It  has  also  been  observed  as  a  seemingly 
independent  condition  without  any  sign  whatever  of  an  anatomical 
disease,  hence  as  a  "neurosis"  (Orob).  Wc  have  never  seen  any 
coses  of  tliis  liiud. 

Fi'eqtt'^t  pull'  occurs : 

1.  In  ftvr.  as  its  clilof  manifestation.  We  recognixe  a  general 
relation  between  the  elcvntion  of  the  tcmpcralurc  and  quickening  of 
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tlie pulse — to  every  degree  of  heat  ttbove  Si"  the  pulse  increases  8 
beats  above  the  normul  (Ltebcrmcistcr) ;  but  there  are  very  great 
variations  from  this  proportion,  according  to  the  kind  of  febrile  disease, 
its  localization  in  particnlar  organs,  and,  further,  with  tlie  age  of  the 
patient,  the  strength  of  the  heart.  Thus,  in  abdominal  li/phu»,  so 
long  u  it  is  not  complicated,  there  is  only  n  moderate  quickening  of 
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thf  puW :  licDw.  in  this  disease,  n  pabte  of  130  has  k  graver  meaiiing 
than,  for  i-xunplt.  it  has  in  pneumonia.  This  moderftto  quickening 
of  tlir  piilsf,  [Hwuliar  to  typhus  abdominal  is,  is  uvcd  an  aid  in 
disgno«i)t  in  severe  coses,  as  distinguishing  it  from  ai-ufe  miliaiy 
tuhertrulotia  nnd  pyemia.  It  has  already  been  moutionM  that  in 
thtninijitit  there  is  slowing  of  the  pulse:  when  tncningitis  is  added  to 
R  fvbrilo  disease  it  may  lower  the  pulse,  previously  quickoned,  to  tbfl 
normnl,  or  may  even  bring  it  below  the  normul.  On  the  other  hand, 
during  an  abdominal  typKu»,  the  addition  of  a  complicating^cumonui 
will,  under  some  circumstance^  be  first  noticed  by  the  increased 
frequency  uf  the  pulse,     (^ee  Fig.  62.) 
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Febrile  dlsoucs  with  e»mplie.atiiuf  heart  dii^'Ur  uttuully  have  a 
quicker  pulw  tliiin  the  i-ume  diiieiisca  when  the  heart  in  normal.  With 
children  tlie  puUe  ii  ulwuy^  very  uucli  bigbur  iu  febrile  diseases  thnn 
with  adults. 

In  the  course  of  febrile  diseases  the  constant  obaerralion  of  tlio 
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frequency  of  the  pulse  is  of  the  greBUwt  importance  for  estiiuftting  the 
strength  of  the  heurt,  and  with  it  the  general  vigor,  or  showing  tlio 
occurrence  of  com  plications,  etc.  (See  further,  hereafter.)  It  is  also 
to  he  olisorveii  that  in  fever  tlie  frequency  of  the  pulse  ia  immediately 
mcreatfed  by  the  least  exertion  or  by  excitement. 

In  general  it  ia  an  un&vorahle  nign  when  adults  have  a  poise  of 
over  I '20,  and  the  case  requires  special  consideration.  But  vheD  it 
retches  140  it  is  a  grave  symptom. 

2.  In  valvular  digcagf  of  the  htart,  except  only  in  stenosis  of  the 
ftorta(seo  above),  and  also  even  with  complete  compensation.  Attacks 
of  great  frequency  of  the  pulse — 1><0  and  over — are  infrequent  occur- 
rence, wliicli  chiefly  accompany  mitral  defects  ( palpitation  of  tM« 
heart). 
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tneiVMH  frT<]iiiincy  of  ihi;  pulu  \n  i^iuil  i^otlii^At  (<>n-tlpelM). 

8.  In  heart'/ailure  or  par>ity»i«.  Thus,  in  the  collopee  of  febrile 
diseases  (see  Fig  6.^),  where  tlierc  ia  a  simuluneous  full  of  the 
tempcrnture  and  rise  of  llie  pulm' ;  in  the  arnittwl  compensation  of 
heart  disrase,  and  in  weakening  of  the  heart  in  consequence  uf  disease 
of  the  substance  of  the  heart ;  finally,  with  central  and  peripheral 
panlysis  of  llic  vagui*. 

4.  In  eiTlain  nttiro»e»:  Basedow's  disease,  nervous  palpitation, 
■ngina  pectoris  (without  the  nature  of  this  phenomenon  being  clear). 

5.  In  any  condition  otanrittg,  and  with  an-ere  pain. 
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3.    Want  of  RhsfOm  of  ike  Pviae. 

Instead  of  tlie  normiil  wgtial  succeaaion  of  tbe  buis  tlicro  nmy  l>« 
complote  irrcjpilarity  {nrh^hm) ;  in  tbe  most  marked  degree  this  is  eo 
in  niiV"/»fi'iii>#iJt(even  when  there  is  perfect  compensation).  Morlornte 
or  niarltcd  nrli^tlun  ii*  very  frei^ueiit  in  mgocardith  (sometimes  the 
inojuitltty  of  the  puUe  is  here  tAe  onfy  tiffn).  It  occurs  during  the 
Miff!  of  inoompcnulion  in  all  cases  of  hean-defeet.  aiid  aometimcfi  in 
nil  forms  of  mnrked  heartweakneas.  Moreover,  the  inequulit^  of  the 
pako  [tmigiilarit^  of  volume]  is  more  imporiant  in  judging  of  the 
weakncM  of  die  heart  than  arli  vihm. 

If,  in  such  srlivUim.  there  are  individual  paitsea  in  which  no  pulse 
M  finit,  tlien  ve  speak  of  " suspended"  puUe,  which  majr  be  puUiu 
\irSnritf — that  is.  (he  jtau^es  indicate  real  pauses  in  the  action  of  the 
bwiri ;  or  it  iniiv  be  a  //ultiu  intermitttma :  they  result  from  weak 
contractions  of  the  heart,  which  cannot  be  felt  as  Sir  as  the  radial. 
We  determine,  in  a  given  case,  which  of  tbe  two  kindd  of  pulae  It  is 
by  auacullating  the  heart. 

Hut  tliere  are  other  fonns  of  irregulariiv  of  pulse  in  which  the 
irregularity  of  the  beatA  follows  a  rule:  puhu*  iii/rminu»,  p. 
tr^minut  (when^  two  or  three  beatx  are  regular  and  then  follotni  n 
longer  pamtc).  These  forms  generally  indicate  moderate  uvakneM  of 
the  heart, 

Ijn^tly,  we  must  mention  an  ecpeeially  frequuit  form  of  irregalarity 
which  Ntand.i  somewhut  between  (he  two  IaMt-nauii-<l  formal  and  com* 
pktc  irn-gularity — the  piihiu  ittUrcidfn* :  after  Roveral  perfectly 
rrguUr  \kiH*,  »iiiMcnly  there  Ih  one  that  follow.'*  immodinittly  after 
the  laetn-guhir  OIK- (which  i»  BUnBlway-f  weaker),  then  there  generally 
fi>l)owa  a  idight  pauiie.  "SitM  fn>([u<'ntly  it  indicates  oonttiderable 
weakncwt  of  heart,  nml  in  often  the  ftneninnrr  of  Mvere  hearl-weak- 
DCM.      It  occurs  in  rnlvuUir  dl»c»itc  un<l  myocanlittK. 

In  onier  lu  deU'nttine  tJte  succeMlon  of  puUe-bcau  it  it  soniQlimet 
Dseful  to  employ  the  graphic  method  (which  mo). 


■t.   QnalUif  of  the  Pfilae. 

As  has  been  already  mentioned  above,  a  correct  judgment  ol'  the 
aiu  and  teniiton  of  the  mdinl  artery  and  of  the  siie  ami  foru  of  the 
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indivKlunl  wnvcj  on  only  he  stuiiitiil  by  tniicli  pnictice.  It  i»  indis* 
priisiibly  n«w*ir_v  lliixt  (lii-ro  ithouM  be  ncuienefw  of  feeling  in  tlie 
cxunining  finger,  muvti  vx|>rrtcii(<c  nf  vrhnl  is  normal  tiud  whul  is 
pntliologicol,  nml  oftlio  bo<ind»n««  between  tbe  two,  wbich  cannot  be 
sharply  defined  in  nords. 

Tlic  ineijuality  of  tbe  examination  must  be  taken  into  consideration, 
as  it  is  aficetcd  by  somcwliiit  individual  differenct-s  nf  tlif  ligation  of 
tbe  arteries,  the  difference  in  the  eubciitaiieotis  fat,  or  a^*  affwted  by 
nrterial  sclerosis.  The  exact  cxaTDiiiatidii  of  tlio  pulse  may  not  be 
possible  on  account  of  tbo  nbnorinal  course  of  the  radial  artery — ^tlie 
most  frequent  varintion  being  wberc  the  trtery  winds  aroand  tbe  ruUus 
to  Its  doi«a1  Burbeo  above  the  Ht^-loid  proecsn. 

We  ili-ttingitisb  the  different  forms  of  pulse  according  to  the  follow- 
ing poinU  of  view: 

1.  Ai-coniiiiK  to  tbe  iif  of  th»  pultf:  full  or  empty  pulse,  put»u» 
plrniut — vacitut :  a  not  very  clear  miitbod  of  desij^njitioTi.     It  would 
he  much  more  suibtble  to  dewribe  tbe  average  futm^ss  of  tbe  artery, 
or,  still  better,  its  tbickneHS  at  the  moment  of  its  systole — that  is,  in 
the  depression  bclweon  two  pulse- waves.     In  this  sen.-<e  the  pulse  ivi 
fill!  in  almost  all  tbote  eases  in  wbicb  it  is  Urge  in  sii  fur  as  it  depends 
upon  work  of  the  bearu  wbieb  is  strong  or  increased.     But  it  further 
depends,  to  a  certain  extent,  upon  the  amount  of  bloiv)  in  the  system;! 
a  certain  fulnew  of  the  pulse,  wbich,  in  asirong  person,  is  not  remark- 
able, in  an  aniemic  subject  indicates  a  pathological  increase  in  ibo 
work  of  the  heart.     Witbin  certain  limiLs,  moreover,  the  difference  in 
the  fulness  of  the  pulse  i*  individual,  being  simply  dependent  upon, 
tbe  internal  diameter  of  the  arlrrics.      We  are  not  to  cotifound  a  full 
pulse  with  a  case  where  there  is  thickening  of  the  wall  of  tbe  artery 
by  arlcriiil  nclenwis. 

LarffiT and $mtU yuUn  :  pul'u*  inajiiu» — pan-iti.  Wiicn  tliowwt' 
of  the  besrt  Is  simply  increiued,  and  still  mor«  when  there  is  hyper- 
trophif  ofthf  Ifft  ventricle,  the  pulite  is  large.  There  is  no  exception 
to  this  when  we  have  the  two  valvular  defects,  in  which  tbe  lefb  ven- 
Iriele,  notwithstanding  Its  hypertrophy,  is  able  to  force  only  n  me 
emte  quantity  of  blood  Into  tlie  aorta  (aortic  stenosis,  see  under  pu!»u» 
tardut),  and  mitral  insullicicney.  The  resson  for  tbe  former  is  clear; 
the  explaRHtion  of  the  latter  is,  that  with  every  systole  a  part  of  tb< 
blood  coiitainetl  in  tbe  lefV  ventrtelv  Rows  bnck  into  the  left  auricl*. 
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Absence  of  pulso  depc^nda  upon  diminuhcd  irork  of  the  heart,  npon 
gn  obstruction  between  llio  heart  tnil  the  aortic  system  (itortic  steno- 
sis, anoarism),  and  upon  msrkeil  sniemiA.  It  is  prment  in  thohighwt 
dflgne  in  mitral  »Uiu>»i».  since  in  this  condition  the  \e(i  rentride  con- 
tsina  ua  nbnormslljr  smull  ijiiantity  uf  blow],  luui  hence  it  can  drive 
butlitllo  into  tli«  aorlo. 

If  the  pulsv  is  very  small,  and  at  the  same  time  very  empty,  it  is 
Gtlted  thrcnd-liko  or  Rliform.  The  IrL'iobling  pulso  [pitUnt  tremntug) 
isCMued  by  n  moderately  full  artery,  in  which  the  nave  is  impercept- 
ibly smajl.     Both  arc  noticed  when  the  heart  is  very  weak. 

Regular  and  irregular  puiee  [as  to  volume]  :  pu\»u»  (tqitalit — in- 
itqualit.  As  was  previously  stated,  there  occur  in  health  insignificaDt 
irregularities  in  the  individual  pulse-vraves.  A  very  marked  inequality 
18  a  most  important  sign  of  weak  heart,  more  important  than  the 
irregularity  which  almost  always  occampanieH  It.  Only  in  mitral  »U- 
itMM  wo  hate  a  very  markedly  unequal  (and  irregular)  pulse  without 
the  heart  being  really  weak. 

Often,  too,  there  exists  in  a  measure  a  condition  between  inequality 
and  irregularity  as  follows:  A  poise  follows  the  previous  one  with  a 
Bhoner  pause,  then  afier  n  longer  pause  there  is  one  with  a  stronger 
bwt.  Especially  in  pul»u»  iRterciden»  (see  p  241)  the  betweeu-bcat 
that  immediately  follows  a  pulse- wave  is  always  small. 

PuUua  alUrnana  is  so  culled  when  a  larger  wave  alternates  with  a 
smaller  one.  At  the  same  time  it  is  generally  bigeminiu.  (S«c 
above.) 

Wi-  call  a  poise  puUua  paradoxus  which  has  the  peculiarity  that  in 
deep  breathing,  toward  the  end  of  inspiration,  it  becouct>  weaker,  or  is 
once  or  more  times  omitted,  (t  is  an  important  sign  of  perinarditit 
adAaaiva  with  callous  mcdiastino-pericurdiliH.  and  it  tiTDicn  from  the 
breaking  or  distortion  of  large  arwriiil  branches  a«  the  tliorux  is 
broadened  in  (he  act  of  inspiration  ami  the  diaphragm  i»  pressed 
down. 

2.  We  distinguish  the  fonn  of  the  pulMswavc  as  i[uick  or  slow, 
puianii  ftUr — tardua.     Here  also  beloiiga  the  puUuii  dicroUtn. 

In  the  quick  puUe  the  artery  quickly  enlarges  and  immediately 
becomes  narrow  with  a  like  quick  contraction.  But  with  a  »low  puUe 
tbeeDlargcmenland  contmclion  arc  slower  than  normal,  and  ihearlery 
also  lingers  in  the  diastole  during  a  portion  of  time  which  a  trained 
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RngfsT  may  recognise.     Wicli  the  ijuick  pulse  the  examiner  notk 
llial  the  stroke  ia  very  abort,  while  iu  the  luiler  it  is  more  ii  pnewui 
ill  th«  vwmI  against  the  palpatittg  finger. 

Every /'"/*i(it  nnujtiiis  muy  exhibit  a  motlemle  celerity.     Only  in' 
aortic  intujHfienvif  the  piihe  i»  iJecideilly  quick.     Il  is  u  luinialure 
picluru  of  the  Urge  flucluationa  of  prceaure  in  the  oorla  which  quickly 
fidiow  one  another,  as  with  every  systole  it  receives  frora  the  dilniM 
uid  bypertropbieil  Itfl  ventricle  au  abnormally  largv  quantily  of  hlood 
whicb  it  im mediately  disposes  of  in  two  directioiiA — neititiiig  piirt  bade] 
iigain  into  the  ventricle,  and  part  forward  int4t  tht?  ttody. 

It  ia  re  murk  able  that  also  in  heart- weukncait  there  ifl  someiiinct  a, 
light.  (|aick  puUe.     It  is  true  that  it  is  always  very  easy  to  conipr 
it,  and  between  the  puUe-wavixi  the  watU  of  tbe  ark-ry  fall  together 
very  decidedly  (puUtit  naniun,  mid  at  the  same  time  efl<-r). 

ihihu*  tariluf  ift  mi  (!!i[ieeial  peculiiirity  of  aortir  ulrnotiit,  and  nt 
thesame  time  it  in  generally  smallerthnn  norniiil.  How  much  it  way 
be  diminished  in  site  depentU  upon  the  degree  of  3tc.>no!<i.i  and  the 
strength  of  the  h<!arl.  I*ul*u»  tur-i/ii*  occurs  al»o  with  nrlfrial  nrlf- 
nm*,  likcwiMO  with  /«a<2  eolie,  but  iilso  sometimcM  with  other  colic*  aa 
Well  ns  in  pen'tom'tiii, 

PiiliiiM  dirrotu*  will  be  more  exactly  described  with  tlie  sphygmog- 
riipliy  of  the  pulse  ()<ec  p.  248). 

•).  .According  to  the  hardntt*  of  the  puhe  (tendon  of  tlie  arterial 
wall)  we  distinguish  hard  or  tenite,  and  mfl  putse,  pH,UM  duriw  (/fw- 
tHt) — vwUu.  Here  we  must  especially  guan]  against  confounding  it 
with  arterial  sclerosis,  which  impnrts  tn  the  wnll  of  the  vessel  a  lisrd- 
ness  which  has  nothing  to  do  with  iu  tension. 

We  tntt  the  hnrdncss  of  the  piil»c  by  endeavoring  to  compre»  it 
with  the  finger ;  tt  is  easy  to  compreaa  a  .soft  pulse. 

Again,  it  is  really  the  powor  of  the  heurl  that  producea  llieae  pecu- 
liiiritic«.  OS  well  ns  tbe  active  tension  of  the  wall  of  the  vesael.  In 
heart- weakncos  ibe  small  puW  is  also  always  a  snft  pulse;  the  large 
pulse  is  likewise  often  hnrxl.  With  /mhiu  turdua  there  is  almost 
always  a  strong  action  of  the  heart,  and  if  the  heart  is  bypertrophied 
the  puh>e  at  the  some  time  ia  often  hard.  When  the  pulse  is  quick 
there  are  constantly  marked  variations  in  its  hardness. 

The  Iiardness  of  the  pnlsc  \s  especially  chanicteristic  in  vontracttd 
kiiineff  with  hypertrophy  of  the  heart,  also  in  httitroUe("  wire  pals«"). 
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The  pitl«o  U  t«nM)  nl»o  in  apepltxff  e«nAri  nod  in  commencing  Ttitrim- 
ffilit,  no  (loiil>t  from  irritntion  of  the  vwomotor  conlre. 

V.  Buch  hiui  constnictcil  n  sphygmomaoomotcr,  which  id  very  oae- 
ful  for  nitra.vuriDg  cxiirtly  ttiotciiaion  in  the  arte  rial  wsll.  anil  ihus  the 
blood-pre^urc.  tJnfonunntoly.  wo  cannot  aHirm  that  the  abaolute 
height  of  the  hlood-prmsur«  in  its  finer  gnidationa  leaiia  to  results  iJiat 
have  diagnostic  value.  Thorcason  of  thia  is  that,  as  v.  Bn^ch  himself 
fouDiI,  the  limiU  of  the  normal  are  verr  wide  apart ;  moreover,  from 
the  fact  that  the  arteria]  pressure  is  tlie  result  of  two  forces  acting  in 
opposition,  the  contraction  of  the  heart  and  the  active  cootracuon  of 
the  vessel.  Lastly,  as  has  already  been  intimated,  the  anatomical 
peculiarity  of  the  arteries  (arterial  sclerosis)  has  an  influence  upon  the 
hardness — that  is.  the  comproMtbility  of  the  pulse.  Yet,  after  all,  we 
think  that  v.  Basch's  instrument  is  very  excellent  for  determining  the 
variations  of  the  blood- pressure  in  the  course  of  making  observatJonA 
upon  a  patient. 

5.  St/mmttry  of  the  Radial  Putte. 

Ad  hna  been  already  mentioned,  apart  from  anatomical  variations 
of  the  artery  upon  one  aide,  the  pulse  upon  the  two  sides  ia  perfectly 
alike  as  to  lime  and  quality.  It  may  be  disturbed,  even  to  complete 
■bttenoe  of  the  pulse  upon  one  side. 

1 .  By  aurgieal  dUtases  of  the  arm,  as  fracture  of  the  bone,  injuries 
or  operations  which  displace  the  radial,  or  which  result  in  narrowing, 
compression,  or  cicatricial  contmctioD  of  the  radial,  brachial,  or 
axilinn,-  artery :  in  which  case  the  pulse  upon  that  side  is  found  to  be 
amallor. 

2.  By  tumors  of  the  chest  cari^,  of  the  supm-  or  infra-clavicular 
foi^K,  or  of  the  axilla,  which  press  upon  ihe  innominate,  subclavian,  or 
Hxillnry  artery  of  one  side.  Tbev  weaken  tlie  radial  pulse  even  to 
complete  obliteration. 

8,  By  an«\tri»m  of  the  aorta,  innominate  (in  what  way,  see  below), 
also  by  aneurism  of  the  subclavian,  axillary,  and  brachial  (all  very 
rare;  see  works  upon  surgery). 

4.  By  tmholi  and  autoethonovs  elett  toward  the  centre  from  the 
location  of  the  pulse.  In  this  case  the  pulse  is  vommonly  entirely 
wanting. 

6.  In  pneumothorax,   alto  large   pleitrUie  exudation  with   com- 
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prewion  an<I  <li«tortion  of  lli*  «ubc1avinn.  Sontetimn  the  pulse  upon 
the  nffeactl  sidi.'  i»  sina]l«r,  a\»o  rrc(|iicntly  hlCT. 

Sphyojiooraphv  op  thk  Radial  Tuusb. — K.  VierorJt  originated 
tlie  iiicn  of  sphyj^iognipliy.  Witli  continiii'd  improvomrnls  of  the 
oppitratus  tlio  i<3ca  Inut  1)i-l-ii  fiirthcr  dcvelopml  by  Marti/,  Wolff, 
Landoit,  Soinmtrbrodt,  Riegr!  [nnd  othen]. 

ScitnmcrliroiU'it  Hpliygmoj^mph  \f  tlio  one  now  most  g«neral1y  used, 
but  it  bus  di-fDct«.  Kect-ntly  Ludwig  lins  very  decidedly  imprDved 
upon  Marey's  instrument,  u  it  seems  to  rae.  It  can  be  obtained 
from  Petzold,  inHtniment-mnkcr,  in  Leipzig.  [The  instrument  devised 
by  Dr.  Uiclisrdson.  nf  Londun.  is,  in  the  opinion  of  the  Translator,  the 
most  practically  useful  one  yet  brought  out.] 

The  sphygmograph  has  little  value  for  the  purposes  of  diagnosis, 
but  is  of  great  value  in  clinical  instruction. 

In  health  the  pulse-curve  obtained  with  tbla  instrument  shows 
elevations  and  depressions,  ascending  and  descending  line  correapond- 
ing  with  the  expansion  and  collapse  of  the  artery.  The  oxpreisions 
"apex  curve"  (c  g)  and  "  curve  at  the  base"  (bl  do  not  need  furtlier 
etplanation.  At  both  these  points  the  curve  stops  only  a  very  Btnall 
portion  of  time. 

The  ascension  line  (a  1)  is  even  almost  perpendicular;  that  is,  the 
rise  follows  very  <)aickiy.  The  descent  (d)  is  more  drawn  out  and 
shows  several  small  waves,  which  generally  (not  always)  may  be 
distinguished  as  a  marked  elevation  (r),  the  backward-stroke  elevation, 
caused  by  a  wave  of  blood  which  results  from  the  closure  of  the  semi- 
lunar valve,  and  two  (sometimes  also  three)  or  only  one  weaker, 
elevation  produced  by  elasticity  (e);  the  elastic  secondary  oscillation 
of  the  wall  of  the  artery  (according  to  Landois,  bat  otherwise 
explained  by  others). 

'l*lio  elevation  (r),  the  "recoil,'*  has  hitherto  been  regarded  a.<i  a 
positive  centrifugal  wave  due  to  the  closure  of  the  aortic  valven. 
But  recent  investigations  have  shown  that  this  positive  wave  is  oen* 
tripctal,  and  that  it  is  probably  to  be  regarded  as  a  reflecieil  wave 
from  the  peripheral  end  of  the  circulation  of  the  body,  as  from  the 
end  of  a  closed  tube  (v.  Frey  and  Krehl).  The  opinion  formerly 
expressed  that  r  was  more  marked  the  nearer  we  were  to  the  heart, 
by  tho  new  theory  would  be  explained  by  saying  that  it  was  the  sum- 
mation of  the  retlected  waves  arising' from  the  various  arterial  regions. 
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It  iit  vorUijr  of  notice  with  reg&nl  to  t)ie  bnckwaril-etroke  elerntion 
that  it  incrcoACH  with  the  diminution  of  the  tension  of  tho  art«ry. 
Thtu  it  18  K  Kort  of  iiiilication  of  the  blood-prouure.  But  the  rlcvu- 
tion  pToducMl  by  eUsticitf  is  just  the  opposite.     It  is  to  bo  remarked 

Fru,  86- 
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5onn*l  piil»-«urT«  Id  >  bantth/  miia.  i^od  Iwoatr-IlT*  ymn.    (Afler  EiriiHiiwt.} 

regarding  the  apliygmography  of  other  art«rie«  tlwt  r  becomes  more 
marked  the  nearer  we  go  to  tho  hcitrt. 

The  following  are  the  ettential  ptuhotcgi'^il  fornu  of  sphygmo- 
graphic  pulM-waviw : 

1.  A  iloacending  line  with  several  verv  marlci<()  elaUivitj  devatiotU) 
hut  nnaJler  backward-stroke  elevations  (oflen  difRcult  to  make  out) 
which  correspond  with  the  iacrewsed  teimion  in  the  aortic  HVfttem 
iffjtd  colie,  eentracttd  tidnry  iiml  neuit  nfphrilu,  etc.). 

►■i.i  in. 


2.  On  the  otlier  hanil.  diminution  of  the  eta«tidty  elevation  with 
DMr«  marked  back  won! -stroke  elevation  shows  diminished  hlood* 
pmawre.  Such  tnerctiso  of  r  is  calletl  "dicrotic,"  and  the  pulse 
"dicrotic  pulse."  Such  a  pulse,  even  if  it  is  only  moderately  pro- 
nouoocd,  can  he  recofj^nixed  by  palpation.  It  occurs  in  certain  condi* 
tionM  which  ncciimpnny  u  moderate  diminution  of  strength  of  tlio 
heart,  but  especially  a  diminution  of  the  tone  of  the  arteries: 

(1.  In  arnU  fffirile  diM<Ui-f,  and  indeed  in  fo  marke^l  a  degree  and 
»o  eerly  in  (tfpfiuti  itlnloininnltK  that  in  diagnosis  we  may  attach  80me» 
tboogh  small,  raluc  (o  this  symptom. 
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h.  In  fhronfr  wa^titiff  dUran^Hy  especially  febrile,  more  than  others 
in  luber^ont.  Here,  aocording  to  my  obeervation,  it  is  not  infre- 
quent. 

e.  In  utber  venk  cniiditions,  on  sn«r  great  loea  of  blood,  and  in 
geoend  in  all  foniis  of  aiiucmio. 

Vm.  SB. 


,^jW^AyA^J\/ArA.A/Vi\fAyA^^ 


DlITaroal  tarml  nf  dicratio  pulM.     (A(t«r  EicnnnuT.) 

The  above  curves  Bbow  that  in  the  dicrotic  pulse  tho  backward-stroke 
elevation  may  fall  in  the  descending  line  (guh-dicrotic  puUr),  at  well 
■8  in  the  middle  of  the  basis  curve  (complete  dierotie  pulf),  likewim 
in  the  ascending  line  of  the  next  following  wave  {mper-dierotio  pul#e). 
TliG  so-called  monocrotic  puhe  (no  visible  back  ward- Mroke  elevation) 
is  a  sort  of  super-dicrotic  pulse. 

VHiat  has  been  said  in  general  refrarding  dicrotic  pulto  oxprcmes 
the  diagnostic  value  of  all  these  forms  of  pulse. 

8,  To  the  pulntM  eeler  correeponda  a  curve  with  a  very  Meep 
ascending  line  and  an  unnaturally  high  apex-curve  (in  consequence  of 
the  qutcliness  of  the  arteriiil  diastole  the  recording  lever  of  the  appa- 
ratus is  always  thrown  too  high  up).     Moreover,  the  apox-curr«  is 
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Bhnrp-poInt<sl,  nml  tlie  liwoendiiig  line  is  nlmo^t  u  Ht«ep  lu  Uie 
ft^ciMidiii};  lino.  'Die  el&»tJcily  eln'ations  are  murkcd.  Willi  pulsus 
oeler  due  to  arMie  Maufficieney  there  is,  of  coarse,  tio  bnvkirard-iitroke 
dcvntioti.  an  the  semilunar  valve  doea  not  close.  Conip&re  what  luui 
bti-ii  tuviil  on  {).  243  upon  PuIkus  celer. 

Pio.  M 


I'lilK-ourra  in  Kireic  UuulSoieacjr.     tAltor  SticutrKbL.I 

4.  Ptdtua  tardut,  ns  in  palpation  (ace  p,  244)  so  tn  the  curve,  *»  the 
eMCl  opposite  of  the  preceding.  With  it  there  are  UHUiilly  wore  com- 
plete lou  of  Iho  clAsticity  elevation  And  indiitiDOt  backward -stroke 
elevation. 

Fi4.  T". 


rubo'Vurvo  in  (Mneait  of  Lbs  aurtic  oriAea.    (llild.) 
Pia.  ;i. 


Puira*  terdul  id  fttheroma  ofth*  arttri«i.     (Alter  EicHHaMT.) 


A  peculiar  onnihinnliun  of  yuUit*  e<'l<-r  aod  tardu*  manifests  itself 
frith  iiiiiul!tciefi<-v  an<l  fltenofli.i  of  the  aorta. 


250 


SHEaAL  DtAOXOSIS. 
Fio.  n. 


^l\^^^^iv^^fvfv^^^^^l^ 


Pulio  vith  KUkcnjlia  «I«vilIon  in  aorlii:  iQiut1i<ti<<D0}'  with  tnoilfnita  ilaiwi-i*  uf  llio 
orlllca  uid  ftrterlol  aclanidt. 

In  puUm  tardu*  the  quickneso  of  the  appunitus  is  completely 
wnnting  on  account  of  the  hIowhcm  of  tJio  OMonMioD.  hfiici^  it  always 
seemi)  small  in  cnmpnriaon  irith  the  normal  pulse-wnve;  and  with  that 
of  putstia  celcr  (aeo  ahovo)  alill  smaller  than  is  really  the  catio. 

It  is  quite  irnposHiMe  to  form  nn  c«timato  of  the  sixe  of  the  pulse 
from  the  Mpliygmogrsphic  curve.  Tiie  une^jual  piilso  will  generally 
be  very  beautifully  delinentod  by  the  npparutua,  hut  it  cannot  be  more 
exactly  (tepicted  than  it  can  be  Imrncil  by  exncl  palpation.  It  is  true 
tlist  the  appumtus  includes  ainull  wavi«  that  the  finger  cannot  recog- 
nize, but  ofU'D  \\\vac  cannot  be  distiitguiahed  from  tlie  elovations 
in^cating  the  backward  stroke. 

Fm.  n. 


rulw-eurvo  with  ninrliad  luilrsl  UanuiiB.     (Aftar  8tkl*ui>'(u.) 

The  rhythm  of  the  puW  will,  of  course,  even  if  only  for  »  very 
short  distance,  bo  very  well  exhibited,  and  it  ia  in  this  direction  that 
iho  graphic  delincatton  i«  very  useful  in  giving  instruction.  Hut 
here  sphypnography  jh  wholly  wanting  for  diagnostic  jiurjioiteis  wnce 
every  notablo  useful  irregularity  can  be  felt  just  as  well. 

Annexed  is  an  example  of  puhius  bigeminua  (after  Riegel). 

Ttu.  T*. 


TolftUd  bj^vtj^inug.      tAftvr  UjiuelO 
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PlAflNOSTIC  VaLCBOF  TUB  EXAHIKATIOH  OF  THB  PuWit. — From 
tvh&t  has  be«ti  said  it  is  sufEciently  evident  that  for  tli6  purposes 
of  diagnoBis  palpation  of  the  radial  pulse  is  prcfcrnble  to  fph^g- 
iDOgrapby.  Tbe  latter  is  more  circumstanlial,  and  ^ircs,  al  best,  to 
on«  saflicieDtly  practised  in  palpation  in  general,  no  bettor  result 
than  tbat  it  occBsiotially  shows  a  dicrotic  poise  which  iho  sense  of 
toucli  does  Rot  detect.  Il  vcrv  caaWy  oven  deccaves,  e«peci»Ily  rcgard- 
iDg  the  siie  of  the  poise,  but  sometimes  also  its  form,  from  reasons  that 
lie  in  tbe  apparatus.  Tbe  great  value  of  the  sphygmograph  for  the 
clinician  mnsiBta  almost  exclosivcl^r  in  its  usefulness  in  giving  instnic- 
tion,  for  exhibiting  a  characteristic  anomaly  of  the  pulse  to  a  large 
number  of  hearers,  or  it  may  een'e  to  show  a  pupil  what  he  ought  to 
feel. 

In  what  follows  will  be  briefly  indicated  in  which  direction  the 
examination  of  the  pulse  is  of  value  for  diagnosis,  and  how  it  can  be 
turned  to  aoconnt. 

I.  The  pulse  very  often  directly  serves  to  determine  the  diagnosis : 
not  that  it  alone  is  sufficient,  but  in  connection  with  other  phenomena 
it  is.  We  are  to  bear  in  mind  here  what  has  previously  been  said 
regarding  the  behavior  of  the  pulse  in  the  various  febrile  diseaAes. 
But  in  diseases  of  the  heart  it  especially  has  such  an  important  place 
tbat  a  diagnosis  is  never  to  be  made  without  taking  into  consideration 
tbe  condition  of  the  pulse. 

In  what  follows  is  brought  together  what  can  be  said  regarding  the 
behavior  of  the  pulse  in  -the  most  important  of  the  diseoMs  of  the 
heart. 

In  mitral  intuffideneg  the  poise  does  not  markedly  or  notably  viiy 
from  the  normal.  But  in  addition  the  signs  of  hypertrophy  of  the 
right  and  left  ventricles  are  present:  systolic  murmur  at  the  apex. 

Mitral  ttenosis :  Pulse  absent,  unequal,  or  irregular,  its  fre<juency 
often  much  increased.  (In  addition,  signs  of  hypertrophy  of  the  right 
ventride  and  a  presystolic  munnur  at  the  apex.) 

Aortic  inHaffieitnty :  Pulse  quick,  frequency  either  normal  or 
increased:  generally  equal  and  regular.  In  addition  there  are  the 
Bigna  of  hypertrophy  of  the  left  ventricle  and  a  diastolic  blowing 
murmur  at  the  aorta.  (For  tbe  conditions  at  certain  arteriee,  elo^  see 
P.2S6.) 
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&enosu  of  the  aorta:  Pulso  small,  slow,  normsl  or  diminiahed  fre- 
qucnoy,  equal  and  regular.  Id  addition,  signs  of  hyper trophv  of  the 
left  ventricle:  only  tlio  npex-beat  is  often  very  strong  and  a  Byatolic 
monnur  hi^Hnl  over  the  aorta. 

M)/i>rariiitit :  Puleo  more  or  less  email  and  soft,  almost  always 
irri'gular  in  quality,  and  generally  so  in  time  (here  especially  we  have 
eumetimea  pul»u»  mddenii,  hlijeminut).  Frequency  is  incre&sed, 
normal,  or  diminished.  Nothing  abnormnl  at  the  heart,  or  signs  of 
dilatation  of  one  or  both  ventricles  (or  of  hypertrophy);  nomnnnurB. 

Prricarilitu  CT-U'htiva:  Pulse  strong  if  the  heart  remains  so, 
generally  somewhat  quickened.  In  addition,  at  the  heart  all  signs 
of  ita  activity  diminished  or  removed  by  heing  covered  over,  marked 
dulness ;  in  paralysis  of  the  heart  no  pulse,  or  very  much  quickened ; 
Hometimes  pulsus  pamdoxus. 

We  are  particularly  to  notice  the  opposite  condition  of  the  poise  in 
aortic  insufliciency  and  stenosis,  and  also  that  in  myocarditis  the  pulse 
may  be  the  only  sign. 

In  mmbined  valvular  diatate  the  pulso  is  of  importance  in  two 
ways :  it  betrays  the  existence  of  a  second  valvular  disease  bettides  the 
one  already  made  out,  as  is  especially  the  case  in  mitral  insufficiency 
and  stenosis.  The  latter  near  the  former  may  be  overlooked  because 
very  slight,  or  may  o^-cn  be  entirely  wanting,  and  because  it  produces 
hypertrophy  of  the  right  ventricle,  which  is  also  produced  by  the 
former,  for  there  may  be  a  very  small,  unetjuul.  irregular  pulse,  which 
alone  indicates  the  stenosis.  Also,  an  aortic  stenosis,  besides  insuffi- 
eicncy  of  the  aorta.  Is  sometimes  certainly  discovered  only  by  the 
pulse,  aince  there  may  be  a  weak  systolic  murmur  at  the  aorta  without 
Stenoua.  Thus  the  question  as  to  which  cardiac  orifice  is  concerned 
in  the  murmur,  or  whether  wc  have  one  murmur  widely  conducted,  or 
two  rounnura  independent  of  each  other,  may  bo  determined  by  the 
pulse. 

Moreover,  in  a  patient  with  combined  i-alvular  disease  the  pulse 
may  very  greatly  assist  in  determining  which  disease  is  the  more 
marked  or  important.  This  is  especially  true  in  insufficiency  and 
stenosis  of  the  aorta  (the  distinctness  of  the  murmurs  is,  of  course,  not 
at  all  indicative,  see  above),  also  of  tlie  mitral,  or  for  combined  disease 
of  the  aortic  and  mitral  valves. 

Thus  we  would  diagnosticate  »  preponderating  insufficiency  and  a 
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V9ty  sUghl  8t«nnsi8  of  ttic  aoru  when  wi>  have  tlio  signs  of  hyper- 
trophj  of  Uift  left  vcniriclc.  ■  loud  Miwiug  »v»lolic  itnJ  »  very  slight 
diMt<^io  norlio  tnuraar  unci  u  pron<Hinond  j7Nfi)N«  rWt-r.  Thus,  with 
th«  si^s  of  aortic  iiuaificii-ncy  imd  mitral  slonosiR,  s  verjr  small  pulse 
points  to  the  preponderance  of  thi-  latter. 

It  is  impossible  to  make  a  dingnoais  of  the  piirticiilur  hL1lr^k■sioll. 
cither  from  the  ^iiicrul  symptoms  or  from  the  pulse,  so  long  as  tliere 
isooDtinucd  eviiU'iK:i-  of  iucompensation. 

MoKOvcr,  in  the  ca^-s  where  the  heart  and  its  action  nrc  oodocsIliI. 
Wpeeially  in  p<Ticarditis  i.'Xiidiiliva,  aliio  in  cmphyscBia.  sometimes  in 
marbod  deformity  of  the  thorax,  clinplac^^ment  of  the  heart,  tumors  of 
the  cticst-wall,  the  pulse  is  the  only  sure  ngn  of  what  work  the  I«(l 
veiitride  is  d'^in^.  In  pericarditis  the  contraiiety  that  exists  between 
ft  dimini)>hiiig  npi;x-Wkt,  the  slight,  almost  imperceptible,  hmrt-sound, 
and  a  strong  pulse,  is  siomctimes  a  very  importnnt  diugnostic  poinL 

2.  Tlio  pulse  ennlitcs  us  to  judge  of  the  strength  of  the  heart  in  all 
otlier  itOHsible,  e»ii(i.'iully  febrile,  diseases.  Even  the  first  examination 
of  tlie  pulse  furniiihes,  in  this  caso,  important  infortiinti^m ;  but  the 
agnificulion  nf  indieatioiis  furnished  by  repmted  examinations  <;f  the 
pulse  (palpation  and  represvuintion  of  its  varying  frequence  upon  the 
trmiicrature-chart)  becomes  very  much  more  vniuablc.  Thefic  indica- 
tions furuislt  still  more  importnnt  diagnostic  points,  some  of  which 
have  slii-aily  bce4i  spoken  of.  They  have  referonce  to  the  beginning 
of  com jilira lions  in  acute  infectious  diseases,  especially  those  affecting 
liie  heart,  the  lung^  (which  are  very  frcqncnt),  tlte  kidneys,  im  in  scarlet 
fever,  when  the  pulse  has  jtrcater  Ipneion  and  diminiahod  frei|ucnce, 
and  to  the  brnin  (decline  in  frequency  in  ineniiigitis) ;  also,  the  effect 
oftre^tuent.ns  of  cold  baths,  may  be  determined  partly  by  the  behavior 
of  the  pulse:  in  general,  it  often  determines  the  treatment;  further, 
we  are  to  mention  all  diseases  which  in  any  way  affect  the  heart,  aa 
plenritis,  pericarditis,  pcritonitisi,  lu  which  the  pulse,  especially  as  a 
mcanire  of  treatment,  has  any  part. 

n.   OTHER    I'llENOMESA   IS   JBTEKIKS. 


TllK  AoUTA. — Sometimes  a  puEsation  is  lu  be  seen  and  fvit  in  the 
neck;  exooplionolly,  olso,  in  health  (higher  location  of  the  arch); 
likewise,  in  htfpertnphg  of  the  left  vrntrieU  (must  marked  in  aoriie 
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nituffieisnfif,  ainoe  this  vauaw  a  liroadcning  of  llie  commeDoetDeot  of 
the  «orta);  unci,  Gnall;,  ia  aneurhm  0/  tJie  arch  of  the  aorta. 

Tlie  occurrence  of  pitUatioo  Uiut  mn  be  seen  nni]  felt  in  ihe  right 
Mconil  intercosul  space  U  alvarB  pathological.  It  occurs  in  hyper- 
tn/ihtf  0/  fA<  left  venlriele,  and  also  especiall;  in  iWu^-tVnry  qf  tit 
aorta ;  further,  in  aneurUm  of  the  aorta,  eee  below.  In  rare  coaee, 
wIk-ij  ihere  ir  inarhe<i  hyperlrophy.  the  aecond  uortic  sound  may  be 
fell  (of  cour*e.  ihia  can  never  occur  in  aortic  iosuflicieficy). 

In  rare  ca^es  of  anrlic  insuSideDoy  tlie  commencemeDt  of  the  aorta 
is  acocMiblc  for  percnsaion.  It  is  10  he  reiuembei-eil  thai  here  it  ia 
verj  inuoh  broadened,  and  to  the  riglit  of  the  etemum,  frum  the  loner 
border  of  the  second  rib  to  the  third  rib,  there  is  a  small  area  of  dulnees, 
Bometimes  over  the  aorta  (in  the  right  second  intercoittal  space),  in 
marked  atheroma,  there  ought  to  be  heard  a  sysioHc  murmur,  even 
when  (here  is  no  endocarditis  aortica. 

Anfuritm  of  tht  aorta  requires  a  special  descrijilion.  ll  most 
frequently  occurs  in  the  ascending  portion  or  the  urch  of  tlic  aorta. 
oikl  givea  rise  to  the  following  phenomena:  Only  when  the  aneurism 
is  Isrj^  is  a  swelling  to  be  seen,  and  this,  if  present,  is  seen  either 
above  the  sternum  or  close  to  the  right  of  it.  It  generally  puUntii^^ 
that  is,  becomes  larger  in  all  directions — with  the  systole  of  tlie  heart. 
From  ^lagiinliou  (see  p.  2tH)  the  enkrgrd  veins  of  the  skin  arc  very 
early  visible ;  later  they  tniiy  become  red  from  inllaninialion,  or  e^en  be 
necrotic.  In  large  aneurii^tn,  under  some  circum stances,  when  we  |tal- 
pate,  we  feel  the  pulsation,  and  besides,  not  infrequently,  a  peculiar 
whixxing  or  rushing.  With  large  tumors,  also,  it  further  shows  tliat  the 
buiii?!  and  carlilages  over  tbcm  have  bc«n  absorbed.  Kepeatcd  menft- 
uremenl  of  tlie  thorax  shows  a  grailtiul  increase  of  ilie  sterno-vertebrml 
diameter.  Percussion  generally  very  early  exhibita  dultiesa,  uNually  oa 
the  right,  close  to  the  sternum  and  over  the  manubrium  ;  more  rarely 
to  the  left  of  the  sternum,  and  this  eitlier  in  connection  with  the  aroK 
of  beart-dutncM  or  distinct  from  it.  Auscultation  not  infrequently  re*  - 
veals  ibe  systolic  whining,  whicli  has  alreatly  been  referred  to  tis  being 
felt,  or  also  only  two  dull,  impure  sounds,  or  they  may  cot  be  heard  at 
all.  The  railial  pulse,  al.tu  tlie  carotid,  is  not  infrequently  early  upon 
one  side  smaller  and  a  little  later  than  on  the  other  in  consequence  of 
the  compression  of  the  )>Nrlicular  bmncbcs  of  the  aorta  or  distortion  of 
tlieir  openings  at  the  point  of  origin.    Aneurism  of  the  Mocndtng  aortft 
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&6f'ectB  the  vessels  of  the  right  side,  and  of  the  srch  of  the  aorta  aone* 
times  nfieota  those  ol'  the  left  nde.  Not  infrctiucntlj*.  al§o,  theraexilta 
inti/ffieUncj/  of  the  aorta  with  hypertrophy  of  the  heart.  As  hy  uU 
tumors  in  its  neighborhood,  the  heart  may  be  crovded  toward  the  lelt 
side :  also,  we  see,  iu  examining  the  lar^-DX,  evidences  of  pressure  by 
these  tumors  upon  the  trachea,  the  tesophagus,  the  left  (seldom  the 
right)  recurrent  nerve,  and  the  largf  veins  of  the  body  {p.  261), 

Aneuritm  of  th(  innonnnatf  pioduccfi  abont  the  same  symptoms  as 
aneurism  of  the  ascending  aorta,  only  generally  somewhat  higher  np. 

Aneurism  of  the  dtscendifig  aoria  (tare)  may  cause  corresponding 
phenooiena  upon  the  left  side,  posteriorly,  near  the  spine.  The  pulse 
in  the  Abdomin:il  aorta  and  its  branches  is  usually  later. 

Anfuritm  of  the  abdominal  aorta  (likewise  mre)  ia  generally  at  the 
level  of  the  tripus  ca;liacus.  It  may  be  felt  as  a  pulsating  tumor  in 
the  upper  part  of  the  abdomen,  and  sometimes  exhibits  the  wbiExing 
mentioned  above. 

Considerable  ttenoth  or  even  cloture  of  the  aorta  at  the  junction  of 
the  ductus  arteriosus  is  a  very  rare  congenital  condition  which  is  recog- 
nixed  by  tb«  fiwt  that  certain  arteries  furnish  collateral  circulation 
between  the  ascending  aorta  and  the  region  of  the  descending  thoracic 
aorta,  or  the  abdominal  aorta.  These  collateral  vessels  become  very 
touch  enlarged,  and  pulsate  so  as  to  be  aeen  and  felt.  Diagnostically, 
the  most  important  are  the  internal  mnmmary.  the  anterior  superior 
and  inferior  epigastric  anteriorly,  the  transveraus  scapuUe  and  dorwtlis 
posteriorly. 

Thk  Pt:i.«o,SARy  AiiTBHY. — In  very  mre  cases  aneurism  of  the 
pulmonary  artery  may  jfive  rise  to  almost  the  same  symploma  as 
aneurism  of  the  aorta,  except  in  being  ut  the  left  of  the  sternum.  A 
systolic  murmur  over  the  pulmonary  artery  may,  besides,  be  caused  by 
stenosis  of  the  pulmonary  opening  or  by  narroming  of  the  artery  itself. 
This  may  be  congenital  or  be  developed  later,  in  the  latter  caso  by 
shrinking  of  the  upper  portion  of  the  left  lung.  In  such  casea  the 
second  pulmonary  sound  is  generally  accentuated  (hypertrophy  of  the 
right  ventricle),  and,  under  some  circumstances,  may  even  be  felt  (sec 
above). 

TUH  Other  Aktkrii^. — Excepting  during  excitement  of  the  heart 
(by  menial  excitement  or  physical  exertion),  we  ob.ierve  in  lienliii  a 
visible  pulsation  of  the  carotid  iu  the  neck  just  under  the  angle  of  tlie 
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jaw ;  also  of  ilic  tcmporul  artery.  A  iiinrkol  pulsatiou  of  the  carotid, 
especially  wlii-ii  there  is  perfect  nieiilnl  und  pliyiiical  <|Utfttide,  or, 
again,  a  general  visible  pulsation  of  »iiiHllvr  vessels,  as  of  the  temporal, 
the  brucliial,  in  lliesuleiK;  of  the  bnuiliia)  muscle  oral  thebeii<l  of  the 
elbow,  of  tbo  r.idial,  perouetil,  ilorealis  pedis,  points  to  h^ftrtrophy  of 
the  left  eentricU.  Tbesc  abnormal  pulsations  are  most  marked  in 
inta^eieney  of  the  aortie  valvf«  and  in  arti-ri'il  »cterogig ;  in  the  find 
case  on  account  of  tito  fulness  of  the  pulso,  in  tbe  lalter  ease  on  a4.-coimt 
of  the  thickened  and  stiflcned  vessels  being  prominent.  In  botli 
classes  of  cases  the  smaller  arteries  are  verv  (orluous. 

Here,  also,  a  •■apilltin/  jtnhe  is  to  be  meniioned ;  allernating  between 
marked  fulness  anil  emptiness  of  tlie  capillanes  occasioned  by  llio 
pulse  in  tlie  urterice.  the  pulse  in«y  beeome  visible  under  the  finj'cr- 
natU,  more  rarely  over  the  tendons,  in  ease  these  variations  an>  con- 
nected with  a  large  and  quick  pulse  in  the  arteries,  whidi,  in  turn, 
have  large  and  quick  iiliernulioris  of  sixo.  Then,  in  examining  the 
Gnger-nail,  we  sei>  the  red  pari  rhythmically  become  alternately  white 
and  red:  capilbtry  pu/sr  of  (Ac  hd  of  the  tmif}  This  is  a  sign  of 
aortic  insufficiency  wiih  marked  hypertrophy  of  the  left  ventricle 
(which  would  uUo  be  present  in  some  cascs  of  tuurastous). 

Palpation.  Mcdium-siEed  and  HUinll  arteries  sometimeB  fed 
thickened  and  moderately  .^ti7,  or  scattered  in  their  walls  we  fed 
»e{>nmie  rigid  ]iatL-heK,  very  like  the  plutm  of  cartilage  of  the  bronchin 
tubes,  or  the  rings  of  a  .small  trachea  ("  goose's  throat ").  The  lait 
become  es|>cci)illy  plain  if  we  slip  the  tip  of  tlie  finger  up  and  down 
along  tho  coinve  of  the  artery.  This  is  the  condition  in  arUritUi 
9<rleroti».  Meiicc,  the  vewels  are  often  tortuous  (see  above),  and  show* 
rnriatioiH  of  the  puke  (sec).  It  i^  very  eusy  to  recognixe  arterid 
tclerosis  in  the  tcmpoml.  mdial,  and  brachial  arteries.  Prom  the 
condition  of  then  wc  can  correctly  estimate  tlie  condition  of  other 
arleri«s  of  the  sumo  size 

Talpalion  of  the  radial  artery  ho-t  atrendy  been  described.  Of  the 
otlicr  arbirics  of  thv  extremities  the  [tuUr  of  which  we  can  feel  in 
faoallh,  we  may  niiiition  ihe  hrachini,  in  many  pcr-tons  the  ulnar,  the 
cnral,  tlic  popliteul,  and  in  moHt  people  the  peronoiil-     Increased 


(■  Tbi*  )•  on*)!  an  uiifaTOT*t)l*  •iuiatioii  for  dioIcIiik  tlin  nbtarinHan.    (Jniuckc.  wb 
lint  dcachtMHt  tltn  capillnry  jkiIh,  iiku    nwixnineiKli  niblimi;  GCDIIf  n  ipirl  upon  lIM' 
Ibnbewl.     Dvrliiicr  klic  WocbcnK'hr  .  Murcli  Hi.  IWU.j 
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pulution  in  arterie*  thut  can  he  felt,  itx  occurrcnco  in  small  arutries 
that  can  be  fdl,  which  in  health  iirv  novur  miuj«  out.  t«ke8  place  in 
aortir  intuffia'ctn^^.  A  piiUntion  thiit  mii  Iw  folt  in  tbo  donHilis  pcilis 
artery  i.*  h«ro  very  freijin-nt,  but  tlic  siiiiio  thing  mny  tnkc  place  in 
Aiill  »n)uller  tLrtenmi — in  thi-  digltul,  in  the  corounrim  lubii  inferior., 
RU[)eri»r.,  and  the  like.  Very  exceptionally  in  aortic  innulTiciency  we 
mny  cvL-n  olwervc  an  "artcml  Hvcr-pnlse" — that  is,  a  coDtinuoaa 
to-anil-fro  swelling  of  the  liver  from  tht-  oiarkvi)  puUc  in  the  artcriea 
of  the  liver  (([uite  like  the  venoitH  liver-pul«e,  scop.  266).  Still  more 
nre  is  an  arterial  puUe  nl  the  upleon  (see  under  EzamlnatioD  of  the 
Spleen). 

When  in  tgmmttrical  v*»kU,  like  tbe  two  radial^,  wo  find  a  pulsu 
tbiit  is  unequal  m  to  streiijjth  or  time,  wc  may  gejicmtly  conclude 
that  there  is  a  mechanical  hindrance  to  the  pitssngo  of  th«  blood- 
current.  We  then  have  to  seek  towurd  the  centre  from  the  weaker  or 
later  pulsating  artery  for  a  coaipressiog  tumor,  thrombosis  (aittocli- 
tiionous  or  embolic),  or  for  an  aneurism.  Moreover,  there  are 
observed  variations  of  the  pulse  in  symmetrical  vesseln,  caused  by 
vasomotor  influonces  from  the  D«rve-c«ntros.  Finally,  we  must  not 
overlook  the  possibility  of  anatomical  variations. 

Aui'uUation.  Mode  of  procedure:  Here,  it  is  to  be  understood 
throughout,  the  stethoscope  is  to  be  employed,  and  that  ordinarily  it 
is  to  re9t  upon  the  surface  without  pressure.  We  auscultate  the 
carotid  with  the  neck  somewhat  extended,  but  not  stretched,  in  the 
inienitemo-cleido-mastoid  fossa  or  at  the  angle  of  the  jaw;  tbe  sub- 
davian,  in  the  angle  between  the  clavicle  and  the  clavicular  head  of 
the  sterno-clei  do-mast  Old  muscle ;  the  brachial,  on  the  inner  border  of 
the  biceps  in  the  bend  of  the  elbow,  with  the  arm  slightly  extended ; 
ibe  crural,  close  below  Poupart's  ligament. 

Normal  condition.  In  health  we  usually  hear  over  the  carotid,  as 
well  aA  the  subclavian,  two  sounds— one  corresponding  to  the  pulse, 
with  the  systole  of  the  heart  (tlie  conducted  aortic  first  sound  and  local 
diai'tolic  sound  in  the  ves.iel).  In  individual  cases  the  first  sound  is 
impure,  or  in  entirely  wanting.  In  heullb  the  diaMiolic  heart-sound 
is  never  wanting.  We  sometimes  hear  over  the  abdominal  aorta  and 
the  crural  artery  a  sound  which  corresponds  with  tbe  pulse,  or  at  any 
rate  arises  lociilly  from  the  tension  of  the  vessels.  We  usually  hear 
notliing  over  any  of  the  small  vessels.     If  we  press  with  the  stetbo- 
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Bcope  over  the  given  vessel,  theo  we  hear  the  8o-c«Iled  nconitic 
presaure-Bound.  not  alone  over  the  aorta  ami  subclnvian,  bat  nko 
reguUrly  over  the  abdomiDat  aoria  and  crural  artery,  and  usuallr, 
also,  over  the  brachial.  Tims,  over  these  vessels  by  moderate  pressure 
we  hear  a  pressure  niurraur  corresponding  to  the  arterial  pulse;  by 
stronger  pressure,  which  almost,  but  not  iguite,  closes  the  artery,  this 
murmur  is  changed  into  a  tone — pressure- tone.  That  these  acoustic 
phenomena,  resulting  from  pressure,  are  everywhere  present,  are  the 
chief  reasons  why  the  piithological  conditions  over  the  large  vessels, 
which  are  to  be  mentioned  later,  have  only  conditional  diagnostic 
value. 

We  must  also  mention  a  phenomenon  frequently  present  in  healthy 
cbildren,  called  "cerebral  blowing";  il  is  heard  Iwtween  the  third 
month  and  the  aixth  year,  with  the  systole  of  the  biiirt.  or,  more 
exactly,  as  u  blowing  corrMponding  vrith  the  carotid  puliie,  whidi  is 
heard  sometimes  light,  sometimes  tolerably  loud,  over  the  fontancllc 
while  still  open,  but  aUo  sometimes  after  it  hiis  eIo!>ed,  mid  elsowhr-re 
over  the  head.  Jumsn  lias,  in  most  cases,  found  at  the  same  lime  ft 
blowing  over  the  carotid,  and  tliinkti  that  the  cerebml  blowing  is 
merely  this  murmur  conducted  upwnn).  He  explainH  thu  littter  by 
the  coinpr<>s*ion  which  the  uirotid  sustainx  in  the  carotid  ranal  during 
the  development  of  the  i<kull. 

Patholmjifal  eonditinnm.  In  aortic  Bteno«8  there  will  be  heanl 
over  the  curotiil.  in  plnci-  of  the  first  sound,  a  rou;rh  ayntoUc  heart- 
murmur  (the  stethoscope  must  rest  very  lightly). 

In  aortic  insufficiency  tlio  second  sound  of  the  carotid  and  sub- 
clavian is  wanting,  or  it  is  replaced  by  blowing  with  the  diastole  of 
the  heart  (rare).  Thin,  as  woll  as  the  systolic  murmur  previously 
mentioDed,  is  condticled  from  the  mouth  of  the  aorta.  The  fortner, 
ariatng  in  a  current  of  blood  flowing  forward,  would  naturally,  as  a 
nde.  be  more  loudly  cnnducti.-d  tlmn  the  lulter,  wbicli  comes  from  a 
backwanl-flowing  blood-eurrent. 

Sounds  in  sucli  arteries  n«  in  hrnltb  veiy  seldom  or  never  fumtsh  a 
sound,  accompany  aortic  intuffivien'^i/,  being  produced  by  the  quick 
and  strong  teuaion  of  the  vessels  during  ihoir  diastole.  We  tlien  hear 
a  sound  corresponding  with  thr  pulse  over  the  crural,  brachisl,  radial, 
even  the  ulnar,  peroneal,  doR<alis  pedis  arteries:  sometimes,  even. 
over  still  smaller  vessels.     A  sound  is  also  observed  over  the  cntnl 
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in  high  ffvfTf  as  well  na  in  atufmia  and  ehtorotit  (and  as  well  in  aomo 
henlthv  peraona). 

A  doable  sound  over  the  crural  xrter;  (Trasbe)  ia  heard  in 
indiridual  cases  of  aortic  inaufEciency.  But  this  phenomenon  has 
alao,  atlhough  very  exceptionnlly,  tieen  observed  with  loitral  ateooeia 
(Weil),  likewise  in  le)id-poiaoning(Mflttera[ock),  lastly,  in  prej^nancy 
(Gerhnrdt).  Much  more  important  ia  tbe  double  murmur  which  ia 
heard  when  conwd«rable  pressure  ia  made  with  the  stethoscope— 
Duroxiez's  double  munnur.  In  the  experience  of  ohaeri'era  thus  far, 
this  occurs  only  vrilh  sortie  insufficiency,  and  this  when  there  is  good 
compensation,  and  this  has  all  the  greater  significance  from  the  fact 
that  it  is  decidedly  more  fre(|ueot  than  was  previously  supposeil. 

Double  sound,  aa  well  as  double  murmur,  can  only  occur  when 
there  is  a  large  and  quick  pulse.  In  the  first  phenomenon,  tbe  double 
sound  ia  caused  by  the  audden  collapse  of  tbe  artery ;  with  double 
munnur,  the  second  murmur  is  probably  to  be  explained  by  tlie  short 
rrHiix  Mood 'Current  which  m^y  be  assumed  to  flow  into  the  Urge 
v('»!k'ls  when  there  is  aortic  insufficiency  (?).  A  double  sound  can 
aUo  bo  hoard  over  the  crural  artery  if  one  of  the  two  sounds,  or  even 
if  both  sounds  uriso  from  the  crural  vein.  (See.  regarding  this,  Id 
thp  next  chapter.) 

A  tgttolU'  subdavian  murmur  i»  sometimeit  heard  on  both  «i<Ie«,  or 
etimot  only  on  ouo  side  (capecially  the  left),  a«  a  very  disturbing 
"Addition  to  the  brcnth-sounds  at  the  apex  of  the  hinga.  U  i«  stronger, 
or.  perhaps,  only  t«  be  heard  toward  the  end  of  inspimtion  When 
it  occurs  upon  both  aide*  it,  aa  a  rule,  docs  not  indicate  a  pmliological 
condition ;  when  unilateral  it  also  \\a»  no  eignificjinci.',  and  yet  it 
olirnyx  given  the  xii^picion  of  phthisin,  with  which  we  often  mci''t  it. 
It  is  explained  by  a  temporary  pulling  or  bending,  and,  hence,  nar- 
rowing of  ihc  siiltclsviaii  artery  during  dw-p  breathing.  In  phthi»iti 
this  is  caused  hy  adhesion  nf  the  pleural  iturfaccs  at  the  anterior  sur- 
face of  the  apex  of  the  lungs.  We  do  not  know  exactly  why  this 
munnur  ocean  al«i>  with  perKon-i  apjmrcntly  |>erleclly  hcjillhy,  but  it 
may  posaibly  be  from  the  mme  cauKt-, 

Loud  bhwing  murmurt  over  the  lym])hatie  glsndn  sometimes  occur 
in  all  forms  of  »truma.  These  murmurs  may  be  felt.  They  arc  not 
infrequent  with  stroma  of  Basedow's  disnse,  Imt  here  tlicy  are  caused 
by  the  excited  actitfn  of  the  heart. 
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The  murmuni  whicli  in  aome  cases  are  heard  over  aneurism  h»ve 
been  already  mentioned. 

E.\AMi:«ATioK  ae  THK  Veins. 

We  examine  chiefly,  in  many  caaen  excltmively,  the  jagular  veins 
(eitemal  and  internal  in  the  neck),  but  &)bq  the  oulaneoits  veins  of 
the  body  and  extremittee.  Only  in  special  caAes  (thrombosiR)  do  the 
deep  veins  of  the  extremities  become  accessible  fir  examination.  The 
ophthalmoscopic  examination  of  the  ophthalmic  veins  does  not  come 
nithin  the  scope  of  this  book.  It  is  important  that  ^e  are  able  tn 
judge  of  the  abnormal  fulness  (engorgement)  of  certain  deep  veins  by 
il«  effect  upon  particular  internal  organs,  as  enlargement  of  t)ie  liver 
and  spleen,  also  ascites,  and,  lastly,  the  suppression  of  urine. 

The  examination  of  the  veins  is  made  by  inspeciton,  or  sometimes 
by  palpation,  and  auscultation. 

IN8PBCTI0S   ADD   P.^Ll-ATIOS   OP   VEINS. 

By  th«se  meant)  wc  nMcenain  the  dcgrra  of  fulness,  the  condition  of 
thccir<;ulation,  and,  under  •ome  oircum:ttnnces,  the  exiat«^ncc  of  venous 
thromboi«iH.  .\n  unusually  empty  condition  of  the  veins  doc«  not 
come  nnder  consideration.  This  would  also  be  very  difficult  to  deter- 
mine, for  the  reason  that  even  in  hoilth,  especially  in  fat  people,  the 
miperficial  veins  may  be  indittinot  or  entirely  invisible. 

It  remains  to  descrilie:  1.  Incromed  fulness  of  vnns;  2.  Circn- 
latton  in  the  veins  of  the  neck  ;  i.  Circulation  iti  the  other  veins  ; 
4.  Venous  thrombosis. 

1.  Inertated  Futnett  of  Vtiiu. 

This  is  the  result  of  stoppage  of  the  blood  in  tta  course  toward  tho 
oenlre.     It  is  general  or  local,  according  to  the  cause  of  the  engorg«>i 
menl — whether  ibis  be  central  or  at  some  place  in  the  course  of  thft  ' 
nerves  that  control  the  circulation. 

General  increased  fiilness  is  the  result  of  general  venous  engorge 
ment.  We  first  recognize  it  by  the  eivelling  of  the  internal  and 
external  jugnlar  veins  upon  both  sides.  The  first  of  these  is  usually 
viublfl  in  health  (but  not  always,  especially  in  fat  people),  coursing 
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obtiqoelv  over  the  aterno-cleido-iniistfliii  muscle.  When  the  head  is 
turned  toirnrd  the  opposite  Hide  it  usunlljr  iwclla  mill  more.  Witli 
the  inoreatied  riiliiesH  it  bccoiiiM  distinct,  pcrhnpii  can  be  felt.  With 
normnl  fulneaa  the  inteninl  jiigtilar  cannot  be  made  out,  situated,  u 
it  is,  under  the  iitemoH:Ici<lo-innittoid  iDiiscIe,  vhero  it  in  divide*]  into 
the  cUvicular  and  sternal  portion  just  in  the  angle  betwoeo  tbcce  at 
tbe  bottom  of  the  inlerslMHO-elcido-mnMtoid  fos»a.  Where  it  pMses 
into  the  bulbus  jiiifuUris  it  has  a  valve  (ordioarily  exactly  at  the 
upper  bonier  of  the  steriiu-elaviculivr  articutation,  but  iometimce. 
specially  in  consequence  of  the  engorgnnont,  located  somowbat 
higher  up).  Abiioimal  fulness  of  the  jugular  vein  (ills  up  tlie  inter- 
stemo-clcido  mastoid  fo«m,  or  it  may  cause  a  projection  there. 
DoTuI  posture  increnaes  the  fulntm.  Fulness  of  the  cutaneous  veina 
of  the  trunk  and  cxtretuities,  not  occurring  without  general  engorge- 
ment, is  usually  not  so  pronounced  as  that  of  the  veins  of  the  neck, 
especially  on  account  of  the  marked  uMlema  which  accompanies  the 
damming.  Important  associnteil  symptoms  of  general  engorgement 
are  t^anosis,  aedcmn,  effusion  into  the  cavities  of  the  body,  enlarge- 
cncnt  of  liver  and  spleen,  disturbance  of  the  t>o»eIs,  and  so-called 
ciipprcssion  of  urine  (which  sec). 

This  condition  arises  when  tho  right  heart  is  not  able  to  propel  the 
required  <[uantily  of  blood  into  the  lungs.  It  occurs  in  various  dis- 
MSM  of  the  heart,  in  emphysema  of  the  lungs,  and  in  all  tlie  conditions 
thtt  lead  to  marked  interference  with  the  action  of  the  heart,  especially 
pericarditis.  The  most  marked  engorgement  occurs  in  general  when 
the  right  side  of  the  heart  is  paralyzeil  nfler  it  has  been  obligeil  for  a 
long  time  previously  to  meet  unusual  ilemantls,  and  hence  has  become 
hypcrtrophicil ;  benec  with  mitral,  and,  more  rarely,  pulmonary  defects 
and  eaiphyscmn.  and  likewise,  in  the  very  rare  tricuspid  stenosis  and 
iosufSciciicy  (see  under  3). 

General  abnormal  fulnem  of  tlie  veins  may  also  he  the  mult, 
exceptionally,  of  diminii^hed  flow  of  blood  from  the  two  cavse  into  the 
ri|^t  auricle  in  consequence  of  pressure  by  a  mediastinal  tumor. 

Local  increased  fulness  of  the  veins  may  be  atuse<l  by  a  considerable 
Dsrroiring  or  closure  anywhere  of  a  venous  trunk  by  a  thrombus  or  by 
compression.  The  larger  the  vessel  thus  affected,  the  more  extensive 
tlie  area  of  abnormal  fulness.  Thus  sometimes  abnormal  fulness  of 
the  jugular  and  its  branches,  also  of  the  ophthalmic  vein  (recognised 
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by  the  opbtbulmoacopc),  will  be  caused  bj  ■  inediBalina)  tumor  vbkb 
presses  apou  Uie  cava.  Alao  tbe  superficial  veins  of  tbe  ekull  between 
tie  ear  and  the  fontancUe  will  become  dislendod  and  tortuous  if  the 
longitudinal  sinus  of  the  dura  is  stopped.  Fulness  of  the  veins  of  an 
arm  points  to  compression  of  tbe  aitiUarv  vein  (generally  tumor-t  or 
scare  from  operations  in  the  axilla).  Tbe  swelling  of  single  ^mall , 
cutaneous  veins  over  ibe  aiemum  and  in  ila  neighborhood  is  t  very 
important  early  sign  of  mediastinal  tumor.  Tbe  cutaneous  veins  of 
the  leg  are  enlarged  when  there  is  thrombosis  or  cumpre^sion  of  the 
Cemoral  vein  of  that  side.  Tbe  veins  of  both  legs  may  swell  as  the 
result  of  double  thrombosis  or  compression  of  the  vena  cava  inferior 
or  both  iliac  veins  (ascites,  tumors).  In  all  tlieee  cases  there  may  be 
local  (edema  (wbicb  see).  This  may  even  give  a  better  and  earlier 
Bign  of  local  engorgement,  but,  on  the  other  hand,  it  may  conceal  tlie 
fulness  of  tbe  veins. 

In  the  majority  of  such  cases  tbe  cutaDeotu  veins  supply  the  nece»- 
sary  oullatend  circulation.  But  this  is  eapecially  the  case  in  engorge- 
ment of  the  portal  vein  (see  also  Enlargement  of  the  Spleen  and 
Ascites),  whether  due  to  cirrhosis  of  the  liver  or  compreauon  or  i 
thrombosis  of  the  portal  trunk.  Uere  we  may  see  the  abdominnl 
veins  enlarged,  part  of  which  go  upward  to  the  thorax  and  part  down 
to  the  inguinal  region.  In  individual  eases  there  is  a  crown  of  such 
veins  around  tbe  navel — "  caput  Medusie  " — since  the  umbilical  vein, 
remaining  open,  receives  a  part  of  the  overflow  of  blood  which  the 
portal  is  not  able  to  carry. 

Very  extensive  enlargement  and  tortuosity  of  a  large  part  of  ih« 
cutaneous  veins  of  tbe  trunk,  or  of  the  chest  (generally  symmetrical), 
or  enlargement  of  single  cutaneous  veins  of  an  extremity  also  occurs 
witliout  any  possible  assignable  cause  (perhaps  closure  of  a  deep 
branch),  so  that  recently  wo  uro  inclined  to  tbe  assumption  that  in 
such  cases  there  is  a  congenital  condition  or  disease  of  the  wall  of  tbe 
vnn  itself. 

i,  Phrnomentt  of  Circulation  in  the  Jagatar  Vcint. 


Rivpiratory  motiont.  The  suet  ion -action  of  tbe  chest  with  inspi- 
ration causes  a  rapid  emptying  of  the  blood  from  tbe  veins  of  tlie  body 
into  the  heart  during  inspiration,  as  well  as  during  expiration.     On 
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iho  oilier  haiiJ,  a  forced  expiration,  likewise  Mrtmg  offort,  >ni]  very 
c«peciBlly  iho  increaaeil  iiiKi-iial  prcMurc  vfitliiii  lli«  chest  wliTch 
Inkn  place  in  coughing  before  vaeh  cough-im pulse,  cliecka  tlic  <lif- 
cfanrge.  The  alteration  in  the  ftilncss  of  tlic  ivins  in  thv  nvijjhbor- 
hood  of  the  heart  which  iit  lliiiH  cuuhi-iI  i*  luuiilly  only  to  be  ob- 
served in  (he  juguUr  rciiiH.  But  in  iioruiul  fulncM  of  thv»<_-  veins  the 
simple  rt'spiniiurv  Oicjllitliun  of  their  vohiuie  i*  tiol  noticeitbk-.  f^ucU 
veins  only  diHtinctly  »wcll  with  miirkeil  pri-^nitig  ami  coughing (wlioop- 
ing-cough),  iiii'l  ihen  the  veins  of  thu  fiwe  bi'conie  very  full.  Vi* 
when  (he  veins  of  tlic  neuk  iirc  i-«it!<taiilly  itbtiomaUy  full  or  engorged, 
then  in  ordinary  bniithing  tlicy  show  a  oorresptuiding  to-and-fro 
»wi-lling,  iind  with  forwd  cxpirafion,  pressing  or  coughing,  they  Hiand 
out  very  distinctly.  The  hnlhn»  jugut'iyi*  niiiy  then  itppcnr  as  a  round 
biindi  between  the  hend»  of  the  two  8t«rn(>-cIeid(>-ina»toid<ii  initMica; 
tnit  cvi-n  the  whole  internnl  jugiilnr  may  swell  imd  contract  if  the 
valve  over  the  bulb  Anvs  not  close.  This  phenomenon  occuni  in  the 
tSMt  markeii  degree  with  the  hibored  exptmtion  of  emphysema. 
Uvre,  also,  in  very  rare  cams,  this  variation  in  the  fuIni'SM  extends  to 
the  cutancoQA  veins  of  the  bee,  the  cheot,  nud  arms. 

Tlic  opposite  condition  of  the  veins  of  the  mrk,  becoming  tumid 
with  inspiralioa  and  emptying  witli  expiration,  mny  be  cniisod  by  cnl- 
loua  mediustinitis  (mediiutino-pericanliiis).  Tlie  cnusc  of  tlie  phe- 
nomenon, like  that  ofpulnus  jtnradoTU^ {^)iic)i»(v],ii  the  traction  and 
betiding  of  the  large  vessels  during  inspirnlion  (Kussniniil). 

I'enoN*  puttf.  Circuliitory  movements  in  the  veins  or  the  neck, 
which  directly  or  indirectly  depend  upon  the  action  of  the  heart,  and 
hence  are  rhythmic,  are  dcsignnlod  as  venous  pulse.  This  motion 
may  be  communicated,  or  be  n»dly  in  tho  vckicIs  (ntitochtlionous.  real 
pulse).  The  former  is  only  the  pulaution  in  the  carotid  eoinmunicatcd 
to  the  intemid  j  uguliir,  which  shows  most  frequently  and  plainly  when 
ibe  carotid  pulsatee  very  strongly,  or  when  the  inlernul  jugular  ia 
very  full,  or  if  both  conditions  exist.  (For  distinction  between  tliis 
and  genuine  systolic  venous  pulse,  seo  p.  2l>7,) 

We  divide  the  real  venous  pu  W,  pulsation  in  the  veins  of  the  neck, 
into  that  which  occuni  in  health,  the  so-called  "nonnal,"  or  ncgulivc; 
and  the  positive,  which  is  always  pathologicitl.  The  normal  venous 
pube  it  preavHtolic.  and  nsually  is  only  observed  in  the  externiil 
Jugular.      It  would   be  best  designated  as  »  collapse  of  tho  vein 
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accompunying  the  sjrstole  of  th«  liMrt;  for  tlio  cxu-mal  jugular,  «x- 
sctljr  corresponding  with  tho  apcx-bcut  iin<l  th«  carotid  pulso,  quicklj 
emptiea  itself  and  immcdititc^ly  again  slowlj  tillit,  sometimes  viHibly  ia  , 
tvo  intervals,  so  that  it  attains  its  conipletti  distention  bL-fore  the  Dczt  i 
igrstolc  of  the  heart,  and  hcnc«  ia  presystolic. 

Thia  phenomenon  depends  upon  tlie  jmrt  tho  atiriclo  pUys  >n  thft 
action  of  the  heart;  during  the  ventricular  Hjstolv  it  is  in  diastole, 

Fit;.  Tl. 


y'Tiual  venuui  pulH  nr  veuous  mlU|M  witli  tvtinle  at  111*  heut,  and  (broken  IJna) 
carotid  pulw.     (After  ItitotL.) 


and  thuii  favors  the  flow  of  blood  froni  the  veins.  Shortly  after  the 
beginning  of  the  ventricular  diastole  it  begins  to  contract,  and  thua 
tlie  flow  of  the  venoua  blood  from  the  cava  into  tlic  auricle  is  impeded. 
It  seems  to  me  thut  the  first  elevation  of  tho  ascending  side  of  the 
tracing  of  the  curve  of  the  venous  pulse  has  not  yet  been  explained. 
In  health  this  pulse  is  seen  to  a  very  small,  scarcely  noticeable  degree ; 
it  is  beautifully  seen  in  dogs  when  the  jugular  is  laid  bare.  Id 
healthy  persons,  without  any  known  reason,  it  is  in  some  cjwt's  strong 
enough  to  be  observed.  But  it  is  still  stronger  sometimes  wht'n  tho 
external  Jugular  \»  ubnormally  full,  hence  in  engorgement.  OfWn 
this  pulse  occurs  only  indistinctly,  its  rhythm  is  diiUcult  to  recognize, 
■nd  al.to  ttflect(.i|  by  the  pulsation.^  of  the  carotid.  Then  we  spoak  of 
tudulalion  in  the  veins  of  the  neck. 

The  positive  venous  pulse  is  systolic,  licneo  is  contemporaneous 
with  the  carotid  pulse.  It  is  a  [lathognomontc  sign  of  insufficiency 
of  the  tricuspid  valve,  and  is  caused  by  the  contractioD  of  the  right 
ventricle,  which  causes  a  rrgurgitant  positive  bbxid-wnvc  into  tho  cava 
and  its  nourost  bmnchcs  through  the  impurfeudy  closed  right  otiiuw 
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venoaum.  \t  first  ui<l  most  markedly  appears  in  the  internal  jugulara 
or  their  bulb,  an<l  gMier^lly  only  here.  The  very  direct  course  of  the 
innominate  and  right  Jngular  from  llie  cara  causes  the  right  jugular 
vein  to  show  the  phenomenon  more  frequently  antl  stronger  than  the 
left. 

If  the  valve  of  the  votn  clones  above  the  bulb  of  tlie  jugular  tlien 
tbe  reguT;gitaDt  wave  ends  there.     This  pushes  the  bulb  up  and  dia- 

Fio.  TS. 


tads  it,  and  it  is  then  seen,  enlarged  and  pubmting,  in  the  iiiter- 
atemo-clei do- mastoid  foHsa  (bulbar  pulai-}.  Tbe  bound  of  the  puls^ 
wave  against  the  valve  aomeCimea  causes  a  valvular  sound  in  the 
jugular.  But  ordinarily  tbe  valve  ia  ioBufficient  from  previous  en> 
gorgement  (or  ia  congonitally  so),  or  it  becomes  so  from  the  distending 
action  of  the  puUe,  and  then  tbe  pulse-wave  passes  into  tite  internal 
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jugular,  and  cKv-eptionally  also  iDto  its  bntncliM  in  Uie  (kce.  TMl 
s^siolie  pulse  must  likcKise  be  supposed  to  bv  pru|w^iL-i.l  to  a  ccrlaia 
CXTcnt  also  in  ull  otlicr  veins  that  mre  directly  given  offfroiu  tliocava; 
lul  they  cannot  \k  ounmiDed  in  :l  liirgo  vtnous  Icrritorv:  tbe  veins 
of  th«  liver.  Here  tlic  pulse  munifests  itsi^f  li/  a  confitunt  ejrstolic 
swelling  and  diiutolic  collapse  of  the  organ,  /Ac  tenonii  liver  pultt, 
I'lilpntion  iir  II  liver  tlias  oonaUinlly  enlarged  frefiuenily  slioms  ilie 
plK-noDiennn  of  systolic  venous  pulse  to  a  faigh  degree. 

Tho  systolic  jugular  pulse  may  be  graphically  rcpresente<).  as  is 
sliown  in  Fig.  7&. 

The  mode  of  procedure  in  inalpaiing  the  liver  is  us  follovs:  One 
tuitid  is  plncc*!  upon  the  right  hypocliondrium  or  the  epigaJitriutn,  the 
otlirr  b  paascil  around  llie  chest  at  the  U>vel  of  the  elcventli  and  Iwel^ 
rihis  posteriorly.  We  can  tlien  feel  that  tlie  organ  is  systolically 
enlarged,  and  thus  ne  may  avoid  confounding  it  with  lifting  up  of  tbe 
liver  Tiy  tlio  aorta  or  even  iritli  marled  epigastric  putsiilion.  More- 
over, we  tecogniio  tlic  liver-)iul3«  in  this  way  easier — ihat  is  »ouniT — 
than  hy  simply  palpating  in  front.  The  liver  is  u-iually  enlarged, 
•iDKiHt  alnnyi)  liy  tho  pn-viotinly  existing  stagnation  (see  Enlargement 
of  tlie  I.iver);  ni  least,  it  immcdialely  becomes  aa  if  tricuspid  insuf- 
ficiency occutii,  as  ito  very  distinctly  ohsen-ed  in  a  ca»«  of  milral 
inxiifTicioncy  and  sienotiis,  in  which  rclniive  thcutpid  insufficiency 
occurred],  tliea  subsided  and  a^piin  reappeared. 

Arterial  liver- pulse  is  exactly  like  venous  liver-pulse  in  its  phenomem 
(in  aortic  iiinufBcienry,  wo  p.  2-'i7). 

For  the  production  of  a  n-cognixablc  venous  Iiver-puUe.  as  well  a« 
•  strong  jugnlat-jmlsc,  tliero  is,  ofeounie,  rctiuired  a  ecrlain  moilerate, 
and.  if  it  lias  not  been  met  with  before,  al«o  it  niu^t  not  be  too  fre- 
quent aetion  of  tlie  heart.  As  the  heart  grows  more  and  more  weak 
the  liver-pfil.««  bils  and  tho  jugular-puLie  gradually  becomes  eniiiller 
and  ntoroelow,  until  finally  thi^ro  is  only  a  dight  to-and-fro  utovemtoit 
toward  swdling  of  the  vein. 

In  order  to  make  a  dilTerential  diagnosis  of  tlie  different  kinds  of 
pulse  in  the  veins  of  tho  nrck  it  is  neccssarj'  tn  bear  in  mind  the 
following:  1.  Tho  imparted  pulso  will  Ih>  bnt  dislinguishi-d  fnim  tho 
positive  ix>al  jmUalioo,  occurring  at  t)io  same  time  with  it,  by  placing 
tbe  finger,  or,  better  still,  a  plcxinietcr,  witli  its  edge  in  the  middle  of ' 
tlie  neck  I  pon  tbe  vein :  if  the  pulution  is  oommuuicatcil  it  disappears 


EXAMI.VATt'/X  OF  THB  CIHCULATORY  AI'FARATl'S.      267 


h 


in  the  wnlntl  cmplii'  portion  udiI  becomes  moro  diatinct  in  tho  periphery 
from  the  viigr>rf;eincnt  of  Uio  didtcniled  portion :  on  the  other  hand,  a 
poaitirc gcnuiiii-  ptilsi.-  remains  centrally  unchanged.  -.  The  ne^tive 
true  pulM  is  distingiiishc]  from  ihepoailiroaitd  from  ihc communicatei] 
palwtioD  generslljr  hj  comparison  with  the  apex-beat  as  well  ua  by 
compariiOR  wilh  the  carotid  pulae.  (We  sctbg  the  left  carotid,  and 
at  the  same  time  observe  the  right  jugular.)  It  ib  also  to  be  obflerva-d 
that  with  the  Dcgative  poise  the  collapse  of  the  rein  is  usually  tguick 
tnd  that  it  refills  slowly.  In  this  way,  with  a  little  )7ractic«,  one  can 
often  immediately  Judge  correctly. 

In  order  more  exactly  to  observe  and  study  these  phenomena  it  is 
well  to  hare  the  pniicni  for  a  time  breathe  very  superGdally,  or,  if 
possible,  to  hold  the  breath,  so  as  to  eliminate  the  reapimtorj  to-wni- 
fro  swelling  of  the  reins. 

We  must  still  mention  some  occurrences  ibat  are  extremely  rare  ur 
are  of  very  little  diagnostic  value  : 

Diastolic  collapse  of  the  cervical  veins  (Friedreich),  which  looks 
very  like  systolic  venous  pulse,  sometimes  occurs  in  adhesive  pericar- 
ditis  and  callous  meiliastinitia,  and  is  coQnectc<!  with  fly''^'lic  drawing- 
in  in  the  neighborhood  of  the  heart  which  occurs  with  thi«  condition. 
The  springing  forward  in  the  diatitolc,  together  with  the  forward 
movement  of  the  anterior  waII  of  the  chest,  probably  produces  an 
aapiration  of  the  contents  of  ihi-  large  veins. 

Systolic  venous  pulse  may  exceptionally  occur  with  mitral  insuf- 
fideney  and  o|)en  foramen  ovale:  through  the  Utter  and  the  left 
ostium  venosum  the  contraction  of  the  left  ventricle  produces  a 
recurrent  pultte-wave  in  the  cAvte  and  their  ncnrtuit  brmichun  (very 
rare,  being  thu-i  far  only  observer!  in  one  oiiai.*). 

Double  positive  venous  puW  (Leydeo)  is  observed  in  hemisysiole. 


8.  Plitnomtaa  of  Vtrrutatioii  in  other  ftint. 


Systolic  true  pulse  may,  as  has  alrcuily  been  mentioned,  be 
propagated  to  the  veins  of  tho  face,  but  this  is  rare.  It  has,  in 
individual  cases,  even  \)evn  observed  in  the  cutaneous  veins  of  the 
arm,  in  the  small  bmnchcs  of  the  inicnial  mammary  (of  which  I  have 
seen  one  case),  in  the  vena  cava  inferior  (Geigel),  etc. 

The  BO-calle<l  progressive  venous  pnlse  (Quincke)  has  been  seen  in 
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the  veiiiH  of  tlie  hand  and  the  back  of  the  Toot  with  existing  capillary 
fitilne  (nonic  inMufficicncy,  aliio  in  severe  aniemia;  likewine  reported 
to  h»v«  been  secD  In  health),  aa  a  palae-wave  flowing  centrally,  and 
later  appearing  m  the  radial  pulse  (a  very  great  rarity). 

It  can  he  regarded  as  nothing  eUe  than  the  arterial  palse  propagated 
through  the  capillarie». 

4.   Venout  Thromhoaia. 

The  transformation  of  the  aofb  venous  tubes  into  firm  round  corda 
that  can  he  felt  exhibits  venous  thrombosis.  The  thrombosed  vein 
may  often  also  be  perceived  by  pressure.  In  internal  medicine,  of 
especial  interest  and  importance  is  thrombosis  of  the  large  veins  of  the 
lower  extremities  as  it  sometimes  occurs  in  the  oourwe  of  severe  acute 
infectious  diseases,  as  the  result  of  chronic  invalidism,  and  in  marasmus 
of  the  aged.  Fre'juently,  but  never  while  resting  in  bed,  it  occurs  io 
the  isdemB  of  engorgement  in  the  affected  limb. 


A0SCCLTATIOK    OF    VBIKS. 

1.  Sounds  and  murmurs  of  short  duration  arc  sometimes  hetrd 
over  the  jugular  and  crural  veins: 

In  tricuspid  insufficJeacy  thore  is  a  systolic  recurrent  blood'Ware, 
which,  hy  its  impulse  iigainst  the  closing  valv«  above  tlie  Itulbtu 
Juffularit  and  against  those  in  the  crunil  vein  at  Poupart's  ligament, 
and  alMo  by  the  sudden  tension  of  the  vein  itself,  causes  a  sounil  which 
will  be  heurd  by  very  lightly  placing  the  stethoscope  at  these  points. 
But  a  sound  bus  also  been  heard  where  the  crural  valve  wils  defective. 
In  such  casiw  it  must  be  alone  caused  by  the  sudden  tension  of  the 
venous  tube.  If  thntf  valves  are  insufficient  tliere  may  be  a  corre- 
sponding short  murmur  (very  rare). 

Jugular  sound  generally  accompanies  the  bulbar  pulse  of  tricuspid 
insufficiency.  A  venous  sound  over  ihr  crnml  is,  however,  rnro^ 
because  the  recwrrent  wave  only  cxeeplionally  reaches  this  vessel. 
Quite  exceptionally  there  may  bo  with  tricuspid  insufficiency  a  double 
sound  over  the  crural  vein,  indicating  finut  auriculitr,  then  veittricular, 
contraction  (Friedreich).  It  can  be  distinguished  witli  certainty  from 
tlie  sounds,  double  sounds,  and  murmurs  of  the  crural  artery  only 
when  there  exist  signs  of  aortic  or  tricuspid  insufficiency  (hence,  how 
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Binall  is  tho  diagnoetic  value  of  these  pbenomena  I).  Crural,  arterial, 
and  vcnoug  sounds  tnajr  be  combined  wheD  there  exist  at  tlie  same 
time  aortic  and  tricuspid  insufficiency. 

Xow  and  tbon,  even  in  ticnlth,  especially  in  thin  persons,  a  sound 
is  produced  over  the  crural  vein  by  sudden  elrainiog  or  cougliing 
(expiratory  valvular  sound  in  the  crural  vein — Friedreich). 

'2.  A  conlinuous  munnur,  designated  as  venous  humming,  venous 
murmur,  or  buzzing,  Ih  often  heard  in  anicmic,  and  especially  in 
chlorotic.  patients,  but  sometimes  also  in  many  healthy  persons,  over 
the  jugular  veins.  It  is  usually  louder  on  the  right  side.  It  sounds 
like  a  rcgulitr  bumming  or  a  very  fine  whizzing  or  like  the  humming 
of  a  lop.  If  it  18  very  marked  it  can  also  be  felt.  The  murmur  is 
caused  by  the  whirl  in  thp  blood  as  it  flows  from  the  narrow  jugular 
into  ita  wider  bulb.  The  whirls  are  the  more  marked,  ihe  more  rapid 
the  stream  ;  and  hence  the  murmur  becomes  louder  in  (le<'p  in&pinttion, 
and  f(ir  the  niiuie  reason  it  is  generally  louder  in  the  upright  position 
llian  when  lying  down.  And  likewise  it  is  not  infrequently  louder  in 
the  diu.<<toIe  than  in  the  systole  of  the  heart.  Also,  the  predominance 
of  tb«  right  jugular  over  the  left  is  explained  by  the  diRerence  in  the 
rapidity  of  the  current  cau!%eil  by  the  diflereni  bhape  of  opening  into 
the  cava  (see  above,  p.  26o).  This  munnur  will  be  increased  by  slight 
compresaion,  as  may  be  produced  by  the  stethoscope  or  by  turniog 
the  head  to  the  opposite  side.  This  latter  effect  cornea  from  the 
tvii«ion  of  the  /ntcia  folli,  antl  probably  also  from  the  contrHction  of 
the  omo-byoideus  muscle. 

As  to  what  the  occurrence  of  this  murmur  means  we  mu.it  re.tt  upon 
the  old  idea  that  it  chiefly  occurs  with  anieinic  and  especially  chlorotic 
pkticnta  Friedreich's  claim  that  it  is  more  marked  in  tbe>w  cnAC§, 
while  in  health  it  is  usually  only  to  be  beard  as  a  soft  humming, 
Mems  to  tne  to  be  very  far-fetched.  Strictly  speaking,  no  diajrooslic 
importance  is  to  be  attached  to  this  phenomenon. 

!?iniilur  niurmura  occur  exceptionally  in  other  veins,  and  it  is  to  be 
noto],  almost  exclusively  in  aniemia;  thus  in  the  large  vein.*  of  the 
exircmilies  and  alio  in  the  intrathoracic  trunks.  Here  tlie  murmur 
is  aiways  much  .stronger  during  the  heart's  dia-itolc  and  can  thus 
appear  to  be  tnternipted.  It  has  already  been  mentioned  that  Siihli 
(Icdnred  the  auwmic  heart-murmurs  to  be  in  part  propagated  from 
the  venous  trunks  in  tlie  chest. 
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PKIitlMINAItV   Rtt-MARKS. 

In  lipallh  the  entire  (juantitj*  of  blood  in  ihe  body  amounta  to  about 
one- thirteenth  of  its  weight.  At  the  bedside  we  c«n  in  no  Tfajr  racb 
an  approximation  of  the  <|UBntitj-  of  tbe  blood,  although  it  is  evident 
that  the  capacity  of  the  arteries  (asituming  that  there  is  an  equal  pi\>- 
portion  of  blood  in  the  circulation)  must  in  general  determine  the 
totaJ  quantity  of  blood.  But  the  loss  arising  from  this  defect  in  our 
methods  of  examination  is  only  very  small,  because,  according  to  our 
present  knovledge,  the  quantity  of  the  blood  is  atTected  in  a  way  that 
is  chamcteristic  and  undenitood  by  ua  only  in  isolated  conditions,  as 
for  instance,  immediately  after  loss  of  bloorl,  with  extensive  watery 
^sdtarge*,  as  in  Asiatic  cholera  and  in  severe  diarrlioia,  especially  in 
rbildreo. 

On  the  other  band,  according  to  our  present  knowledge  of  path- 
ology, and  our  in^tbodit  nf  examinucioii,  there  are  a  number  of  condi- 
tions of  the  blood  which  relate  to  iia  morphological  constiluenla  or 
morpbologiad  ii4iiiiixturc.>«,  wliicli  are,  as  al»o  the  amount  of  hieino- 
globin,  and  certain  relations  of  this  siib.itance  with  0,  CO,,  etc,  of 
tlic  greatest  importance  in  recognizing  certain  diseases.  There  are 
•oino  K'S8  important  dingnostio  chemicnl  departures  from  the  normal. 

Gmd«A  the  inspection  of  the  Kkin,  which  is  not  entirely  without  value, 
the  iiK'ihod^  winch  chiefly  c-ome  into  consideration  are :  the  examina- 
tion of  a  drop  of  blood  with  the  naked  eye,  spcctrascopic  examination, 
and  that  which  is  made  with  certain  apparatus  for  approximative 
iletcrminatioii  of  the  inlODHity  of  the  color  (ninouut  of  luemoglobin). 

1.   Color  and  Spectm$eopie  Characitrr  of  the  Blood. 

Bh'od  taken  din'cily  from  a  healthy  person  is  of  a  recognised  color; 
if  arterial  it  is  brighter.  Ht-li  in  oxygen,  that  is,  rich  in  oxyhiemo- 
globin.  If  vcnons,  it  in  darker;  if  bluish-red,  it  is  poor  in  oxygen. 
The  marked  deficiency  of  oxygen  in  llie  blood  of  a  person  suffering 
from  dyspnt-ji  or  venous  engorgement,  or  both,  makes  the  blood  very 
dark.  In  carbonic  nciii  poisoning  the  blood  i-t  bright  cherry-red; 
Irom  chlorate  of  i)0(a»h.  anilin,  and  in  severe  poisoning  by  hydro- 
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''jlQpntc  acid  anit  nitrobenzule  it  is  brawnisli-rotl  or  cligcolate  color.  In 
^DTO  ann^niin  nin)  c)ilor(N>iB  (h^' (I  rain  in)  (lie  blood  is  waten' ;  in 
marked  li'ulcit^min  it  look*  »  peculiar  whitish  red  as  if  mixed  with 
milk,  or  chocolstu  color. 

Tliese  changes  ia  the  color  of  the  blood  all  have  an  elTect  upon  the 
color  of  tlic  patient's  skin,  as  has  partly  already  been  mentioned. 
Hence  patients  with  earbonic  acid  poisoning  look  strikingly  rosy, 
while  poisoning  with  i-hlorste  of  potash  caugea  the  skin  and  mueoiu 
membrane  to  be  the  color  of  anilin.  nitrobenEole,  a  cyanotic  or  a  pecu- 
liar grayish  blue,  even  black.  TheeediscoloratioDSof  theskin,  as  well 
as  the  differences  in  the  color  of  n  drop  of  blood  ohtainei)  by  pricking 
witli  a.  neeille.  have  too  little  distinction  to  be  directly  of  diagnostic 
ose.  But,  especially  with  regard  to  the  poisons  that  have  been  men- 
tioned, if  ibey  are  recognized  us  unu»nal.  they  demand  that  a  timely 
and  thorough  examination  of  the  hlood  he  made  by  the  epectroseope 
or  microscope.  In  this  lies  tb«  great  valoe  of  a  knowledge  of  these 
<]iscoloTations. 

For  recognising  liaemoglobineemia  (from  the  hjemoglobiii  tbu 
appears  in  solution  in  the  seram  of  the  blood  originating  from  the 
red  blood-corpuscles)  it  is  necessary  to  employ  a  wet  cupping-glaM. 
Tbe  blood  thus  withdrawn  is  allowed  to  stand  covered  for  twcnty-fuur 
hours,  if  possible  in  an  ioo  chest,  and  then  the  serum,  separated  fi-om 
the  coagulum,  is  to  be  examined.  That  from  normal  blood  is  yellow, 
in  liicmoglobin^emia  it  is  rubin-red,  and  in  tbe  spectroscope  givea  the 
bands  of  oxyhfemoglobin  (see  below). 

Approximative  determination  of  the  amount  of  hiemoglobin :  A 
diminution  in  the  amount  of  the  hemoglobin  may  be  conditioneil 
upon  a  diminished  number  of  red  corpuscles  or  upon  a  decrease  in  the 
amount  in  single  corpuscles,  or  upon  both  (see  below).  It  is  reoog- 
nixcd  1iy  the  palenes>^.  ami  if  tbe  loes  be  very  great,  the  practised  eye 
recognizes  it  by  the  clear  watery  look  of  a  drop  of  blood.  A  variety 
of  apparatus,  called  hirmocbromo meter,  has  been  devised  for  deter- 
mining this  condition  (Quincke.  Biiioiero).  but  recently  ihase  have 
been  earpoased  in  simplicity  and  utility  by  the  bietnometer  of  Fleischl. 
The  principle  of  this  is  as  follows : 

A  certain  very  small  rjuantity  of  hlood  (obtained  by  a  prick)  is 
thinned  by  a  deBnile  (juantity  of  water,  and  then  by  l&mp  or  giialight 
tli«  rotor  of  this  mixture  is  compared  with  the  color  of  a  gla^s  wedge 
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which  has  beeo  coloriKl  with  Cftisitis'  gold  purple  ami  carriiw  a 
movable  ecale.  Upon  this  scilc  tlio  figure  100  corrMputt'l^  with  Ul9 
intensity  of  color  of  &  mixtufc  of  nornml  liloo<t.  Mutcriiil  that  Las 
leaa  inieosity  has  the  Qumbera  90,  80.  eic,  down  to  10,  thue  giving 
directly  the  perct'Dtage  relatioo  of  ihe  mixture  of  blood  that  ia  being 
examined  lo  ib.-it  of  normal  blood  with  reference  to  the  quantity  of 
bfemoj^hibin.  Tims  9iJ  indicniL's,  if  the  mixture  of  blood  has  been 
properlj"  prepared  and  corresponds  in  cidor  wiih  the  color  of  the  gloss 
wedge  at  that  point  of  the  scale,  that  this  blood  contains  only  ninety 
per  cenmm  of  normal  quantity  "f  bfl.>moglobin. 

But  tlie  determination  of  the  exact  (juuniity  of  hemoglobin  can 
only  be  made  by  quantitative  spectrum  anulysiit  (K.  Vierordt).  It 
would  exceed  the  limits  of  this  book  to  give  u  description  of  the 
method  of  procedure. 

Sjii'-trn^/'opic  condition  of  Che  blood.  In  cert«in  coses  its  examio- 
alion  hiLS  decided  significance.  Recently  it  hns  been  rendered  very 
much  morecusyhy  very  pnictical  clinical  and  uncomplicated  apparatus, 
of  which  we  may  uieiition  tlie  spectroscope  devised  by  Desaga  (tIeideU 
berg),  and  still  more  recently  Hering's  very  cheap  spectroscope  without 
leiiscs.  According  to  our  own  experience  iind  aUo  the  opinion  of 
Jaksch,  the  hitter  after  a  little  pruclice  ia  entirely  satisfactory  for 
elinicul  purposes. 

In  three  classes  of  cases  the  speolroscopJo  exaininalion  of  the  blood 
gives  a  valuable  result :  in  h(eni'iglobiniemia  there  in  no  doubt  about  the 
presence  of  the  coloring  matter  of  the  blood  in  the  serum  (see  previous 
pn^c)  if  the  serum  shows  the  absarpijon  bund  of  oxyha^moglobin ;  one 
in  yellow  near  green  (close  to  D.  Frauenhofer),  anil  one  in  green  near 
ihe  former,  between  D  and  E.  Moreover,  in  carbonic  oxide  poisiining 
there  appear  in  the  blood  two  absorption -bands  which  are  very  near 
tlie  two  above  mentioned,  only  a  little  nearer  the  violet  line,  and 
hence  they  may  be  confounded  with  theui.  but  they  are  very  distinctly 
separated  from  bands  ofoxyhieinoglobin  in  that  ihey  do  not  disappear 
OD  the  addition  of  ammonium  sulphate  (since  carbonic  oxyhn-uioglobia 
is  not  thus  reduced).  Lastly,  it  has  recently  been  discovered  that 
in  poisoning  with  chlonde  of  calcium  meihieinofilohin  occurs  in  tlio 
blood,  and  this  indeed  in  the  living  body,  (u  acid  and  neutral  solu- 
tions  this  cnuses  an  iibsorpi ion-band  in  yellow  (hctwecn  C  and  D, 
beaidet)  three  others  more  faint),  which  coincide  with  that  of  hannatint 
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bat  which  are  diatinguished  from  it  in  th»tupon  the  addition  of  ammo- 
nium  sulphate  it  firet  gives  place  to  the  absorption-bauda  of  oxyhicmo- 
globin,  then  to  tliat  of  0,  free  hsmoglobin  (a  broader  bond  in  green 
and  yellow  from  P  almost  to  E).  fti  alkaline  solution,  methfemoglobin 
shows  s  narrow  hand  in  jellow  near  to  D,  and  one  in  yellow-grwn 
and  green. 

There  are  eltll  other  clwDges  in  the  blood  partly  relating  to  it8 
color  ftud  partly  relating  to  its  behavior  in  the  spectrum,  when  aiiimald 
nrc  poisoned,  but  they  do  not  seem  to  require  mention  in  thU  book. 


2.   Mieroteopie  Reamination  of  the  Blood. 

Mod«  i>f  proe*dttr«.  When  wo  wish  to  examine  a  patient's  blood 
wv  6ret  clean  an  object-ghi«  nod  a  cover  as  cnrciully  as  possible. 
Then  cleaning  the  tip  of  the  finger  witli  wat«r  or  a  1  to  2  per  cent, 
solution  of  salt  us  carefully  m  posuhle,  wu  puncture  the  linger-tipwitli 
%  clean  neeille  and  allow  b  drop  of  blood  tA  it  escapes  to  fall  upon  the 
object-gla^is  and  without  pressure  cover  iu  or  wu  move  tlie  cover 
lightly,  without  disturbing  tlie  finger,  over  the  escaping  blood,  uid 
theii  immediately  very  cautiously  place  it  upon  the  obJcot-gloM.  It 
ifl  not  advisable  to  squeeze  tliu  ptttient's  finger  in  order  to  force  the 
blood  out. 

Is  cJtamining  for  micro5rgaiiiAin»  all  insirumostit  or  apparatus  must 
be  especially  cleaned,  and  the  Rnger  licrubbcil  with  soap  and  a  brush, 
then  with  alcohol  am]  elber.  Acoordiiig  to  the  special  object  of  tlio 
examination  we  employ  u  magnifying  power  of  from  :100  to  7Hlt 
diameters. 

If,  instead  of  the  6nger,  we  prick  tlie  lobe  of  the  ear,  It  ia  jost  aa 
well,  and  die  whole  proceeding  \i  much  l«at)  painful  to  the  patient. 

Tlic  normal  structures  of  the  blood  coniiiHt  uf  red  and  white  blood- 
corposclcs,  and  blood-pktes.  Clinically  the  latter  nf  these  have  pro- 
viously  ha<l  do  interest.  The  [lathnlngical  conditions  that  are  reoog- 
niiable  by  the  microw^ope  may  be  divided  into  altemtions  in  the 
number  or  appearance  of  the  blood-cell^,  and  into  foreign  substunoee, 
as  microorgaiiisns. 

In  general,  we  again  distinguisli  tlie  changes  in  tlie  number  and 
eharoeter  of  tlie  blood-corpui>elt«  with  reference  to  diminution  of  the 
red  oorposcles  (oligocythseuia)  and  changes  in  tlic  atracturo  and  siie 
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of  the  red  corpuscles  (poikilocrthiemia   anil   inicrocTthieTniiiV     But 
these  forms  of>en  piu>«  into  each  other. 

1.  Oligocythieiaia,  iliminution  in  the  number  of  red  corpuscles,  is 
the  change  which  takes  place  in  nniiGmia  (not  in  chlorosis).     IfvrrT 
mirkod,  it  is  oven  recognized  bv  the  wat«ty  appearance  of  a  drop  of 
blood.     At  nil  events,  by  the  practised  eye  it  mfty  be  nxsogaiiod 
without  brtber  examination  of  ifac  ordinary  microscopical  propamtioti , 
(ultliotigh  veri,'  litllc  reliance  oin  bo  placed  upon  such  a  superficial' 
rxnminBtion).  For  exactly  determining  the  number  of  blood-corpnsdM'l 
we  employ  nn  npparatus  devised  for  counting  the  corpuscles  in  s  giv«D 
<]uantity  of  blood. 

It  is  in  the  firat  place  to  bo  remarked  that  counting  of  the  rod 
cor[iii»clc!«  is  very  seldom  absolnlcly  necessary  for  making  a  diagnaslf.! 
of  the  dilTcronl  forms  of  Hntcmia  (of  which  see  below),  but  it  may  be  oH 
great  value  in  judging  of  th«  coune  of  s  given  diseastf,  ospedally  u  I 
regards  the  eft«ct  of  treatment 

I'hv  Tlioma-Zeiw  apptiratus  for  counting  the  number  of  oorpusclet 
is  tliv  bMt  of  all  those  now  in  us«.     It  conMsts  of  a  mixer  nod  ftj 
HayemV  countin);  clmrabcr. 

The  mixer  server  to  distribute  tho  blood  in  as  equal  a  mnnneru 
pOMiblc,  a  very  important  point.  For  tliiniiing  the  blood  a  3  perl 
cent,  solution  of  salt  is  recommended.  The  mixer  is  a  kind  of 
mensuring  pipette  with  a  very  fine  canal,  and  with  a  spherical 
enlargemeni  conlniuing  a  little  glass  ball.  The  portion  of  the  tube 
U-low  the  cavity  has  the  marks  0.6  and  1.0.  Just  above  the  cavity 
H  the  mark  101.  The  first  two  marks  arc  those  to  which  the  blood, 
directly  aft<T  it  has  been  dnttrn  from  the  finger,  is  sucked.  If  w« 
wish  a  mixture  of  1  to  200  wc  draw  it  up  to  0.r> ;  if  a  mixture  ofj 
1  to  100  to  1.0.  In  both  cases  w«  wash  olT  the  blood  clinging  to  the 
point,  and  draw  in  a  S  per  cent,  solution  of  salt  to  101.  Then 
the  mixer  i*  shaken  several  times  so  that  the  glass  ball  equally  mixee 
iu,  cont4-nt#.  We  next  expel  the  contents  of  tlic  fine  tube,  which 
vonjtist  of  salt  jioliitiim,  after  which  we  fill  from  Uie  mixture  a 
Haycms  counting  chaTnber.  This  consists  of  an  ol)ject-glos8  witli  ■ 
circular  excavation ;  it  is  a  space  exactly  1  mm.  deep,  the  floor  ofj 
which  ia  divid<>d  into  microscopic  squares,  whose  sides  are  ^  mm. 
long.  The  cubic  capacity  of  the  space  over  each  square  '»  ■^  X  -^ 
X  iV  c.mni.  =  jj^  e.mm. 
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Into  ihis  cavity  some  of  the  blood-mixture  is  blown  and  then 
eocereti  with  a  glass  cover  after  carefully  expelling  any  air  bubbles. 

After  waiting  a  nioaient  in  order  thai  the  blood-corpusclea  may  aa 
&r  as  posHible  equally  distribute  them  selves,  we  magnify  it  about  60 
diaiiict«ni  and  count  the  number  of  corpusclee  in  the  larger  number 
of  the  above-named  si]uare-s,  and  thus  obtain  an  average  of  the 
OOQtontt  of  say  nixteen  of  them.  If  we  count  tbeae  sixteen  itqitarcs 
aeverol  time*  we  ithkll  secure  a  more  accurate  determination.  We  can 
calculate  the  number  of  corpuflcl&i  in  a  cubic  millimetre  from  tlie 
proportions  of  the  mixture  and  the  cubic  contents  of  the  Hquaree,  ns 
giTon  nbove. 

Itntnrdialely  ader  use,  the  mixer  must  be  most  carefully  wtiihed 
with  water,  alcohol  and  ether. 

NonniUly,  in  a  oubio  millimetre  of  human  blood,  there  are  Id  tlio 
ntle  about  five  million,  in  the  female  about  four  and  a  lialf  million 
red  coriiuwles  (C.  Vierordt,  Lnacbe).  We  may  only  positively  affirm 
that  there  >*  n  piithologicnl  diminution  when,  examining  n  cue  for 
the  first  timt;,  the  enuuicmtion  gives  half  of  the  number  or  lesK. 
Tlic  lunst  qunntity  observed  in  diiieasc  is  about  400,000  to  the  cubic 
millimetre. 

Bcaides  diminution  In  the  number  of  r«i]  corpuscles,  in  atuemia 
(hydrsemia)  wo  observe  the  following :  I.  They  manifest  diminished 
or  oTon  no  tendmoy  to  the  formation  of  routtanj;  whik-h  is  a  well- 
known  peculinrity  of  normal  blood.  2.  Star  forms,  mulberry  formti, 
which  aru  a,Un  unual  in  normal  blood  ns  soon  as  it  is  withdrawn, 
tehlom  or  do  not  occur  at  all.  8.  The  red  corputtcl«'4  arc  paler  in 
simple  aniemia  (very  markedly  so  in  chlorosis),  on  account  of  the 
diiDinisht.Hl  amount  of  hwmoglobin.  The  opposite  conditioD  is  not 
infrequent  in  poikilo-raicrocytbivmia  (which  see).  4.  In  a  certain 
proportion  of  cilmw  there  occurs  a  slight  alteration  in  the  form  and 
SIM  of  the  reil  corpu.suIcii,  as  referred  to  under  &.  5.  The  white 
corpuscles  nre,  in  proportion  to  the  red,  somewhat  incrooMCtl  (relative 
iMtcooythiBmitt) 

Oligocythacmia  is  always  connecteil  with  dimini^^hcd  amount  of 
faajmoglobio  in  the  blood,  whether  there  is  a  diminution  in  the  number 
of  tb«  red  corpuscles  or  the  individiial  corpuscles  are  palur.  The 
disMsw  in  which  both  conditioni'  exist  are  the  different  forms  of 
sntemia,  pernicious  anicniia,  leucramia,     On  the  other  hand,  only  a 
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diminitihed  qusatil;  of  hicmoglobiD  io  the  blood,  that  U  to  snj,  no 
uutnblc  (liminntioa  in  the  number  of  red  corpuscles,  occure  in 
chlorosis.  In  obsorving  the  progress  of  the  first-najued  diseases  vre 
must  mnlte  nn  enamemrion  and  oxaminewiih  reference  to  the  lunount 
of  bipuiogiobin.  while  in  chlorosis  it  is  only  necessary  to  exstnine  for 
tlie  Utt«r.  In  the  fonncr  case  the  number  of  red  corpuscles  and  tbe 
IitDiDoglobin  seem  to  go  hand  in  hand.  Hence  it  seems  to  me  that, 
esjHjcially  on  account  of  its  simpUcitT  and  its  approsimale  accui-acy, 
Fleisch!  s  hiemometcr  may  be  very  strongly  recommended  to  physicians 
for  examining  Ihe  color  of  the  blood  in  the  course  of  an  oDSemii 
(stricllj  speaking,  chlorosis),  thus  answering  in  a  great  majority 
cases,  on  account  of  tbe  particular  care  which  the  enumeration 
reijuiivs,  unless  there  should  be  some  indication  for  counting  tbe 
corpuscles. 

2.  Alterations  in  the  sise  and  form  of  the  re<l  corpuades.  Formerly 
this  was,  in  iis  totality,  considered  as  a  diagnoittic  nign  of  perniciou^j 
auemia.  Now  nc  know  that  there  are  other  condiiionii  that  accom-  ' 
pany  snch  variations.  The  simplest  way  of  determining  the  Mze  is  (o 
compare  a  preparation  of  blood  with  that  of  a  he-ilthy  p«r»on  (the 
examiner  himself).  The  normal  average  of  red  blood' corpuscles  is 
7.7-8,0;.. 

Microcythiemia.  By  this  we  understand  the  occurrence  of  forma 
containing  haemoglobin,  which  are  smaller  than  red  hlood-corpusalcs, 
in  which  the  form  is  nearly  or  *]uiie  perfect,  or,  if  they  ai-e  very 
small,  they  are  simply  globular.  We  see  tbe  former  in  tbe  nc* 
formations  of  blood  after  hemnrrhagee,  and  also  in  all  kinds  of  aniemiK. 
They  »re  probably  young  red  corpuscles.  The  latter — microeyifls, 
strictly  soH»lIe(l — occur  especially  fivquently  in  pernicious  amemia, 
and  also  in  all  other  forms  of  aniemia.  The  supposition  that  they  are 
formed  upon  the  glass  slide  is  possibly  correct,  because  they  nmy  fven 
be  found  in  normnl  blooil  when  the  preparation  contains  air,  is  pressed, 
or  is  old.  I  hure  never  seen  tliem  when  e.xamining  a  perfectlj 
fresh,  otherwise  normal  preparation  of  blood,  except  at  tbe  border  (tli9'^ 
effect  of  air). 

Macrocyies — abnormally   large  red   corpuflcles,    besides    tbose  otl 
normal  size  an<l  very  small  ones — occur  in  individual  cases  of  marked* 
and  simple   ana>mia,  hut    especially  in   pernicious   atiiemia.      This 
disease  must  always  be  suspected  when  ibey  are  present.     CorptisolefJ 
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tbtti  are  larger  than  Tx^nniil  nrc  Hlmoi:<t  alwuiya  aUu  ])0ikilDC7t4«.  liko 
the  following: 

PoikilfKjIw,  fltrictly  speaking,  we  rvxi  corpiuoli;^  oUiingvd  in  form. 
They  may  sasumo  tlit-  f|;ri>«U»(C  variety  of  forni»^c!iib,  bUcitit,  [iMr, 
fluk.  and  dnim-sitck  are  thi-  ni<nt  iiMunl  forms.  lu  many  ways 
poikilocyt(«  i;orrcs)iund  to  ciilargcil  rvtl  corposctH,  In  indiridtul 
etiscft  they  exhibit  amfoboid  movcmentx.  [n  n  wider  mi;iiw  wo  employ 
the  expression  poikilocytosti  to  a  mixliin*  of  sucli  fornm  witli  micro- 
iqrUs  and  ntacrocytvo.  which  an-  nluia*!  nlways  prcMOL 


\y 


a 

^Idlo-,  TiMcrn-,  mieiarflMi*  <u  rapmenlcd  by  tli«  IcUn*  if,  (.  r).  a,  normal  blood- 
eorfnuRle:  (,  ppvluct  nfilvoampotitlon  of*  i*l  btotxt-cprpoKdn  j /.  auclwUd  ml  blood- 
eorpuicle  fmiukiKl  aanmUi.    (After  QrivncK.) 

Wc  must  avoid  confounding  with  thom  th«  mulberry  and  thorn- 
apple  forms,  which  occur  normnlly,  or  mechanical  or  chcunical  prodacts, 
by  niting  the  grvittt^t  care  in  making  tlio  prepamitons  and  then  immiv 
diniely  vxamiuing  thcin. 

PoikilocytOflis  is  not  nt  all  a.  puthognomonic  symptom  of  pcmicioiu 
■ntriiiin,  altliough  in  otlier  funni  of  aniomis  it  dous  not  ocair  so 
n-gidiirly  itnd  in  ii<i  iTinrkfd  a  degree  as  in  pernicious  itnivmia.  It 
may  occur  with  any  severe  fonn  of  iinwmin  and  cachexia,  as  in  tapts 
wonn.  or  cancer'cachuxia, 

As  a  mnltiT  of  conrt-o,  all  these  changes  in  the  red  corpusclM 
usually  very  notably  occiimpnny  diminution  in  tlieir  number  and  of 
the  amount  of  hnmoglobin.  Ilenec,  nit  bn^  already  bt-cn  mentioned. 
ibe  amount  of  hicnioglobiii  in  flcporale  blood>corpuKlc4  is  not  infre- 
quently increased. 
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8.  Increuo  of  the  white  Uood-corpusclea  (leukxemis,  leucocjrtosis). 
The  proportion  of  white  blood>corpuacles  to  the  red  Iq  iiormaJ  blood, 
4lniwn  hy  pricking  the  finger,  if  we  tftko  the  average  of  the  reported 
ohavrvBtioos,  is  about  1 :  400  to  1 :  700,  which  is  a  considerable 
variation. 

Where  this  proportion  varies  temporarily  and  aligbtlv  iu  hvor  of 
the  white  corpuHclee,  we  designate  tliu  condition  ns  leucocytosis ;  if  it 
is  long  continued  and  very  marked,  M  huVivmin. 

Ordinarily  we  can  eaaily  distinguish  at  the  fir»t  glance  between 
thctie  two  conditions,  since  leukiemia  ia  goncmlly  accompanied  with  a 
very  marked  increase,  and  leucocytons  with  but  a  slight  increase  of 
the  white  cells.  Hcnix;,  we  rarely  have  cum«  that  are  on  the  border 
between  the  two. 

Flo.  TT. 


BImhI  or  InukximiH.     (Aftr  PoKit.) 


During  digestion,  leuoocytonis  is  observed  as  a  physiological  condU 
ti4D>  It  is  also  seen  in  acute  infi.'Ctious  diseases,  especially  in  typhoid 
ffever  and  in  relapsing  fever,  inflammation  of  the  spleen,  etc.  We 
have  inOammatorv  leiicocytosis  in  swelling  of  the  lymphatic  glands 
from  in Qaui Illation  of  nil  klndt,  especially  in  erysipelas.  Lastly,  ve 
meet  with  cachectic  or  Iiyiinemic  leucocytosis  in  all  forms  of  anicmia, 
and  this  laay  be-  cither  relative,  dependent  upon  a,  diminution  of  the 
red  corpuscles,  or,  as  enumeration  ahown,  it  may  be  absolute.  In  tli4 
latter  case,  it  ix  explained  by  the  undoubted  slowing  of  the  lympb- 
currenl  in  coDsequence  of  hydnemia. 
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Under  the  microscope,  Icuktcmia  U  loanifest  in  tbst  usually  there  » 
a  rvmarkaMe  increaw  in  thv  wbitc  mrpusclcs.  Very  frequently  there 
ha»  been  Tound  n  proportion  of  1  white  cell  to  10  red  cells.  When 
the  proportion  \*  more  tlimi  1  to  20,  mnny  wish  to  apply  the  tenn 
Irulcfciniit.  In  vxiromo  cu8c»,  which  arc  rare,  the  number  of  red  and 
wbit«  eorpuBcln  become  about  equal. 

At  any  mtc,  the  niimber  of  red  corpuscles  ia  alw&ya  diminished: 
J&ktch  foiiiii]  the  averngo  of  a  number  of  cases  to  be  two  to  three 
million  cell*  (rc<]  and  wliitc)  in  a  cubic  millimetre  of  blood.  The  sine 
of  the  wliite  corpuiiclcs  usually  rcmainti  normal;  but  very  ofken  re- 
markably large  leucocyUM  are  found,  ttume  of  which  have  fltrikingly 
large  nuclei.  Moreover,  wo  somctimts  find  nucleated  red  corpusdert 
(probably  transition  forms  from  the  white  to  red).  The  red  corpuHclei* 
often  have  the  forma  of  poikilocytosis.  Ehrlich  found  &  remarkable 
behavior  of  luacocytes — that  is.  their  protoplasmic  granule» — in  the 
presetico  of  certain  aniline  colors.  Ilis  mo«t  important  result  is  the 
diacovery  that  only  in  lenksDmia  arc  there  found  in  the  blood  white 
cells  called  eosinophilc — that  is,  that  are  distinctly  colored  with  eosin. 
In  doubtful  co&ea  this  fact  would  seem  to  be  useful  in  diagnoiiing 
leukiemia. 

Ehrlich  dries  a  preparation  upon  a  covering  glass,  as  thin  as  powtihie, 
in  the  air  or  exsiccator,  heals  it  for  ten  to  twelve  houra  in  a  drying 
chamber  at  IflO^-iaO"  C.  and  quickly  stains  it  with  eotiin-glycerin. 
Then  he  washed)  it  with  water,  and  mounts  it  dry  in  Canada  balsam. 

Opinion  is  divided  us  to  whether  it  is  possible  to  recognise  the 
diflDTtnt  pathological,  anatomical,  or  clinical  forms  of  leukeemia  hy 
tbe  condition  of  the  blood — that  is,  to  discriminate  whetlu-r  the  Icu- 
kteniia  exists  by  participation  with  lymph-glands,  the  spleen,  medulla 
of  the  boDCS  (lymphatic,  splenic,  myelogenic  leukiemia),  It  seems 
true  that  the  above-mentioned  transition-forms  between  red  and  white 
blootUcorpn«eltNi  point  to  alterations  in  the  medulla  of  the  bones. 
Moreover,  many  think  that  the  small  cells  are  more  connected  with 
the  lymph-glands  and  the  large  ones  with  the  spleen. 

In  extremely  mre  cases  of  leukiemia,  crystals  are  found  in  the  blood 
(Charcot) :  they  are  colorless,  shining,  long  octabedrn).  like  Charcot's 
crystals  found  in  the  ttools  and  expectoration,  or  they  are  identical 
with  them. 
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4.  Abnormal  siMilions  to  thv  blood.  Of  tbtw  tie  first  mention 
niclniKCtnia  and  lipKiDia. 

MelafKFniia  occurs  dir«ctly  nftor  Hcvcro  attacks  of  malariK  aod  in 
malarml  discasv.  Wg  somctimfs  find,  Kwimming  free  in  the  blood, 
brovnish- black  or  yollow-brown  lamps  and  granules,  or,  also,  uUite 
blood-corpuscles  filled  with  siicli  gronitles.  Tboy  mult  from  breaking 
up  of  rt^i  corpuscles. 

Ity  h'pirmia  vm  nnd«r8lnnd  tho  occurrraco  of  extremely  line  drops^ 
of  fat  in  tiio  blood,  us  in  drunkanJs,  in  dinbetcs,  and  in  dirluria:  bat 
they  sre  also  sumetimM  seen  in  licaltb. 

In  recent  limes  we  bnvc  Icurnod  to  reeogniu  microurgani»mB  as 
most  imporlnnt  additions  to  liumnn  bloo<l.  They  arc  exijusiv«ij 
achizomyMtM. 

Fio.  j» 


Aotbrnx  lacllll  in  Uie  krUriul  hiunui  hloixl  (fualuiiM-diiDiiiK-    Ziou'a  hurao^BMoa 
linrnonlun  hut  Vl-oyo  pl*M  A,  i»iD«ra  liini'lM,  inuf^ifivl  air  ml  IHIIO  •llnDalan).    Tbmi 
whlt«  lino  in  the  iniddla  of  Ih*  bacilli  indlialai  oaljr  ndodlnai.     Prnparod  bjr  f 

FnimuUi  In  l)iuit>K- 


Antkraz  hadlU  in  the  blood  has  been  repeatctlly  ustnblished  id 
poisoiuDg  by  anthrax,  although  alvays  in  considcntble  t|uanlity. 

The  defect  in  the  microscopical  proof  does  not  exclude,  hovover,  i^ 
(jenersi  infection:  a  t«st  by  vaocinaling  mice  may,  however,  succeed. 

We  tuny  have  sei'erat  bacilli  of  anthrax  often  occurring  together, 
not  threatts ;  aporc*  may  be  entirely  wanting.     The  bacilli  are  reoo^ 
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niitetl,  witliout  attiniDg,  as  toleraltiv  thick  clal»,  [mniblj  twice  tlie 
length  of  the  diuoeter  of  m  red  MoiKl-corjiuftcle.     K^jarding  stniniitj;. 


cgcSogi; 


® 

Htnincnl  iplreti  tn  Iha  bloml    (AtWr  Jakrii.) 


The  first  mioroSrganisma  thst  were  seen  in  the  blood  were  tlie 
rtewrent  Kpintlg  (Obenneier),  We  fiml  tJiem  iluriiig  an  altnck  of 
recarreril  fever.  Tbej  iliaappear  sborllv  before  the  i]<:<cliiiv  of  the 
fever.  By  careful  examinatioD  they  can  alwar))  bo  denonstrated, 
although  AOincticneB  there  are  only  a  few  of  tlieiu. 

Tn  a  fre»h  drop  of  blood  they  appear  (Ilartniick  S,  ZeiM  F)  as 
«xtrvnicly  line  t^ircadit,  aliout  five  times  ai  long  n<t  the  diameter  of  ■ 
rerl  corpuscle,  with  extremely  active  xpiml,  iicrpt-ntine  motion.  The^ 
occur  either  singly  or  several  close  together,  someiiiuea  lying  together 
like  a  group  of  rats'  taiU.  I  have  wry  often  fii-st  Keen  iheui  neor 
white  blood -corjmwles.  The  whitu  or  red  corpuscle  againM  which  it 
lit'S  is  usually  set  slightly  in  motion  by  the  inicrohe,  and  hence  we 
find  them  there  fimi.  Moreover,  there  often  occunt  in  tlie  hlooil  «ligbt 
leukocytosis;  also,  we  sguictimcs  meet  with  xhiuing  granules  [rlcnien- 
Ury  granules  t  spores  ?).  As  to  staiuing,  which,  aftvr  a  litllo  practice, 
is  not  necossary,  see  below. 

7'ulterrtf  bacillii*  eitista  in  the  blood  n»  tlie  nign  of  miliary  lubercu* 
losis.  But  in  this  iliscase  we  may  laok  thiw  pi-oof.  With  the  exoep* 
lion  of  one  cii«c  oWrred  liy  -lakM-li,  it  alwiiy*  oiicars  (juiW  isoUleil. 

A  speciiil  treatment  u  rv<(uir(Hl  for  obtaining  this  microbe.  Wc 
arrange  a  ihin  hiyer  of  blood  upon  the  glawi  cover  jtmt  as  we  do  a 
preparation  of  sputiini  (sec  Sputum), 

^phia  ahdominaHa  (xfiUi  have  in  NTeral  caocs  be«n  found  io  tL$ 
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blood  u  %  Aon  (ooe-tbinl  Ui«  diuneter  of  •  red  oorpoaclc), 
club,  rounded  at  the  end.    Sm  cxsminuioo  of  ilie  Stoob  (for  ittainiEig, 
•ee  below). 

The  bacilli  of  •jlandert  uxt,  in  genenl.  a  tittle  looger  then  th«  pre- 
ceding, but  coniidenbly  Rlimoarr.  Tliej  lure  likevbe  been  fonnd  • 
souber  of  tiron  in  tbe  blood  of  ibb  diMttw.  It  is  ntetmuj  to  Mata 
tbem  (tee  bdow). 

There  in  still  dogbt  abovt  the  diagnoitio  ttXnt^ ptatmodium  malarue, 
■Ithoogb  Alan-hiabva  uid  Celli  are  tolenbl^  eeruin  (liat  t)i«;  lure 
prodnocd  malaria  hy  inoculation  where  it  did  not  prerioualj  exisi.  They 
are  protopluMnic  bodi»  within  tb«  rrd  oorpumrlcs,  which  can  be  statnod 
bjr  ni«thjrleiie>blue.    No  cultarea  of  it  Iiave  jct  been  obtained. 

Tbe  grmiest  care  and  clean Itnew  are  neceisary  in  arranging  a  i 
preparation  of  blood  for  mlcroacofHO  examination  fi>r  uicroArganiaiiw, ' 
nltliougii  the  minutiae  of  ditunfvclion  and  sterilizalioD.  an  in  preparing 
tor  culture,  are  not  required.  In  malignant  pustule  Aoi/ebru  rrftirrent 
Bfaiuing  («ii  be  diapenned  with.  When  it  is  uecvasarj^  to  fitaia  a 
preparation,  it  is  prepared  by  drying  a  small  drop  of  blood  which  has 
been  spread  out  and  miulo  a«  thin  as  possible  by  pressing  two  coTers 
together.  Thm  they  »re  »eparat«d,  allowed  to  dry  in  tbe  air,  and 
afterward  paMed  two  or  three  times  through  tlie  flaioe  of  a  spirit-lamp 
or  a  UuMcn's  bunier.  If,  now.  wo  wi«h  to  examine  for  tubercle 
bacilli,  a  special  treolmcnt  ii  neccraary,  n^  lias  alrrady  been  dcM-nbed 
under  Sputum.  For  other  micnxVr^ganisnu  wc  stain  with  basic  aniline 
colors  (vesuvine,  fuchmc,  particularly  meihylone-blue,  etc.),  and  then 
carefully  rinse  and  examine  in  watvr.or,  after  drying,  in  Canada  balsan. 
Tlie  staining  is  much  more  beautiful  if  we  first  brieSy  dip  them  in 
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gontian-riolet-aniliiie  water  (see  above  under  8putuni),  and  then  stain 
them  a  flow  minutes  in   Gmm's  ifldine-ioittde-of- potassium  solution 
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(iodine  1  part,  iodide  of  potassium  2  parte,  aq:  deatil.  SOU  parts), 
then  in  absolnte  alcohol. 

Finally,  we  briefly  refer  to  two  animal  parasites  which  are  met  with 
in  the  blood,  though  they  do  not  belong  in  this  book :  the  jE/nm  gan- 
guitiU  hominia,  which  causes  hiematochyluria  (in  British  India  and 
Brazil),  generally  only  found  in  the  blood  at  night-time,  and  diatonia 
haematobium  (Bilharz),  which  causes  a  kind  of  hsematuria,  chiefly 
occurring  in  Egypt.     (See  under  Urine.) 

Chemical  Examination  op  thb  Blood. — We  content  ourselves 
.  with  a  few  hints  regarding  this  department,  since  it  lies  almost 
entirely  outside  of  the  limits  of  diagnosis. 

Recently,  in  certain  diseases,  the  degree  of  alkalescence  of  freshly* 
drawn  blood  baa  been  determined  by  various  methods,  and  it  has 
been  found  that  in  severe  ansemia,  fever,  and  diabetes  (Jaksch)  the 
alkalescence  is  considerably  diminished.  Uric  acid  in  unusual  quantity 
has  been  found  in  the  blood  in  gout. 

The  quickness  with  which  blood  coagulates  after  it  has  been  with- 
drawn varies  in  different  diseases.  In  health,  coagulation  takes  place 
in  about  nine  minutes.  It  is  slower  than  this  where  the  nutrition  it 
chronically  disturbed.   (H.  Vierordt.) 


CHAPTER  VI. 
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Mouth,  Palate,  and  TuAKYNtiKAt  Cavity. 

Tii8  inspection  of  these  parts  requirce  gooil  illuminntion,  and  for  a 
portion  of  them,  in  nuinT  cases,  a  quick  vievr.  Bright  dnirlight  is  better 
thnii  nrtifiL-inl  light.  The  tnouth  is  to  be  opGne<)  widely,  (he  tongue 
protruded,  nnd  not  only  put  out,  but,  for  inspecting  its  borders,  turned 
from  side  to  side.  (For  examining  it  with  reference  to  paralysis,  see 
Nervous  System.)  In  order  to  inspect  the  mncous  membrane  of  the 
mouth,  *rc  turn  out  the  upper  and  lower  lips  with  the  finger,  the 
mouth  being  closed;  then,  the  mouth  being  opened,  we  carefully  lift 
the  mucous  membrane  of  the  cheeks  from  the  back  teeth  with  a 
mouth-sputula  (made  of  ivory,  hard  rubber,  hom,  or  metal).  Tlie 
gams  arc  examined  by  opening  the  mouth  as  widely  as  possible  and 
holding  the  tongue  down  carefully  with  a  tongue-depressor  (a  teaspoon 
serves  very  well).  The  back  of  the  mouth  is  hest  brought  into  view 
hy  having  the  patient  say  distinctly  "te  "  (full  elevation  of  the  soft 
palate). 

The  patient  should  bo  required  to  drink  some  water,  also  to  dear 
the  throat  thoroughly  before  it  is  examined.  If  we  meet  with 
exposition,  especially  in  children,  it  is  sometimes  neces.sary  to  liold-' 
the  nose,  and  thus  compel  them  to  open  the  mouth.  When  a  child 
cries,  we  are  able  to  see  rery  well  It  is  often  useful  to  cause  the 
wnsation  of  strangling  by  putting  the  tongue-depressor  far  back,  and 
thus  we  are  able  to  see  the  tonsils  better — of  course,  only  for  an 
instunL  [One  learns,  by  practice,  to  take  a  very  perfect  and  com- 
plete riev  of  the  whole  cavity  of  the  mouth  and  pharynx  in  this 
iaslant  of  strangulation,  and  then  can  cany  the  mental  picture  long 
enough  to  note  all  its  particulars.] 

But  we  must  guard  against  being  too  harsh  or  rough  with  children 
vith  cHphtbtria,  or  with  any  very  sick  patient.    In  diphtheria,  imme- 1 
(2M) 
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diate  death  roav  follow  nti  efTort  si  examining  iht  iknnt.  With  those 
who  are  uncoii.iciodM,  U  in  neoeatmry  to  caoM  glgEiDg  i»  order  to 
inspect  the  pu!tt«rtor  ptirt  of  lh«  mouth.  In  tnftrlcod  cum  of  this 
chnmcter,  it  is  often  impossiblt  to  obtnin  a  view  nt  nil. 

Palpittiun  is  onlj  rarely  employetl  for  exuuiining  the  tongue,  floor 
of  thu  moiitit  (mnkingooiiuter-premure  from  without),  the  tonsil^  or 
llic  Iiiick  piirl.  of  the  phnryiix.  We  fm|iloy  the  index,  or  this  and  the 
middle  6nger«,  which  have  boen  vurcriilly  wiulied  in  the  presence  of 
the  patieiiL 

The  odor  from  the  month  i»,  in  msnjr  ODSei,  important.  A  fotil 
odor — -ftetor  cjc  o«— results  from  imperfect  clenitsing  of  tho  loetht 
caries  of  the  tc^th,  or  dvspcpsia.  From  this  oilor  wo  distinguish  the 
stale,  and  at  the  same  time  foul,  fetor  fruin  considerable  old  dcpout 
ia  the  mouth  of  patients  who  are  verj  ill.  If  the  sense  of  smell  is 
acute,  one  can  also  distingulMh  a  slight  cadaveric  odor  upon  patients 
who  are  very  sick,  oven  if  tho  mouth  is  quite  clean,  and  sometimes  it 
precedes  death. 

Of  much  more  diagnostic  vsluo  are  the  different  odors  vhicb  we 
meet  with  in  poisoning  from  prossic  acid,  phosphorus,  alcohol,  and 
chloroform:  but  the  two  former,  even  in  recent  easee,  mnj  possibly 
be  wanting.  Lasllv,  we  mention  tho  odor  of  fruit,  wrongly  called 
"ioetooe"  odor,  very  like  fresh  apples,  which  sometimes  occure  with 
tbe  so-called  elilorido  of  iron  rcaetion  of  the  iiriae  (se«)  in  diabetes, 
especially  before  or  during  the  onset  of  diabetic  coma. 

T/it  lip».  With  regard  to  their  color  (pale,  cyanosed,  etc.),  we  can 
refer  lo  what  has  already  been  said  when  speaking  of  tbe  mucous 
membrane.  Dryness  of  the  lips  is  seeti  in  connection  with  drytiess  of 
the  tongue  (which  nee).  There  ia  marked  dryness  io  severe  febri1« 
diMUcs,  with  a  dirty  looking  crust  adherent  lo  tbe  mueoos  membrane, 
which  cosily  bleeds  when  this  is  removed  (fuliginous  deposit).  Small 
cncks  (rhagades,  crevices)  are.  in  themselves,  without  significance. 
On  the  contrary,  in  children,  rhagades  are  an  importaDt,  generally  a 
positive,  sign  of  hereditary  syphilis. 

Th'-  terth  ami  yum».  Wo  must  take  both  into  consideration,  and, 
besidiHi.  as  to  whether  the  teeth  are  sound.  In  small  children  we 
notice  whether  the  fir?<t  teeth  have  all  come;  in  the  later  yearu  of 
childhood,  tlio  change  lo  the  permanent  set. 

There  is  often  marked  caries  of  the  teeth  in  diaheiea  mellitiu. 
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^ougli  it  is  very  oommon  witlioiit  thiR  diaenAe.  A  circular  excavfttion 
of  the  lower  edge  of  (lie  uppvr  miilillu  iuci-tor  t«elh  of  the  second 
dentition  [Hiitcliinsan's  teeth]  is  u^unlly  a  positive,  almost  pathogno- 
monic, sign  of  cnngeiiita]  ti/phtlU  (vitb  cntarrli  of  tlie  midille-ciir  and 
pareitchymalou!!  kentitiH,  the  whole  forming  the  infallible  Iliitc-hin- 
son's  triad).  Imperfect  and  dinco-^ed  teeth,  interfering  with  mastica- 
tion, are  often  the  chief  caune  of  dysp(-p.iia. 

Loosening  of  the  teeth,  iind  the  gums  diitoolore<l  blui.ih-fe<l,  receding 
fVora  the  teeth,  easily  bleeding,  and  even  inflamed,  are  important 
^niptoms  of  »t:<^rh\ttu».  Looite  leetli,  with  moderate  swelling,  is  a 
*ign  of  chronic  poisoning  with  mercury. 

A  grayish  deposit  upon  the  teeth,  and  a  gray  line  along  tlio  dental 
border  of  the  gums,  nMultn  from  chronit.-.  leail-poisoning.  In  poisoning 
by  copper,  w«  hare  sometimes  tiie  siime  enndition,  only  the  color  is 
greener. 

The  eruption  or  thu  fint  teeth  is  a  source  of  much  disturbaneo  in 
the  mouth  of  the  little  patients.  Occiiaionnlly  it  give:«  rise  to  serious 
disturbances — diarrhmn  in  rare  q6ac»,  epileptiform  sltneks  (eclninpsia 
of  children,  infantile  convulsions,  spasms  of  dentition),  also  spasm  of 
the  glottis.  8ocond  dentition  and  the  eruption  of  the  wisdom-teeth 
are  not  infrequently  Moompaniei]  with  limited  or  general  oral  dis- 
turbanocs,  sometimes  likewise  the  cause  of  abscess.  To  the  rod  border 
upon  the  gum,  observed  by  Fred rJcq -Thompson,  whieh  in  young 
subjects  is  said  to  bo  n  very  suspiuious  sign  of  tuberculosis,  we  have 
given  oiireful  attention  for  a  long  time,  and  eonelude  that  it  has  no 
sign  ificH  nee. 

Thr  longur  For  paralysis  and  neurotic  atrophy  of  the  tongue,  BM 
under  the  Nervous  System.         i 

Enlargement  of  the  tongue,  if  sli;»ht,  is  only  to  be  dclcnnined  from 
the  indentations  on  its  bordcre  by  the  lower  teeth.  This  occurs  with 
the  various  forms  of  slomatitia.  Marked  onlnrgonicnt  of  the  tongue 
may  be  caused  by  parenchymatous  glossitis,  tiiinora.  and  also  by 
severe  angina,  which  produce  venous  engorgement  of  the  tongUL*. 
Moreover,  there  are  very  grcitl  individual  variations  in  the  size  of  the 
tongue. 

Circumscribed  swelling  and  hardness,  or  the  latter  alone,  are  the 
first  evidences  of  carcinomatous  or  syphilitic  fortiiations  of  the  tongue. 
It  is  extremely  difficult  to  make  the  very  important  dilferentint  diag* 
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noaiH  betwe«n  tlicso  now  (growths,  uiil  u:funllv  it  can  only  bo  omdo  by 
iDicroscopically  fxiiminin;^  a  sninU  piocc,  wltidi  can  Msily  be  removed 
from  it.     (See,  regarding  this,  in  work:*  upon  Mirgery.) 

Wounds  aixl  tho  rosulting  scant,  aomctimu  DVConipaniM  with 
Bvelling,  arc  freqitcnt  nppearnncoa  after  epileptic  attack*,  an<l  result 
from  biting  iho  tongii«  (soo  Scant).  Wc  never  sec  the  tORgiio  bitten 
in  hif»i€ro-epiUi>»g, 

If  the  toiigiio  trembles  when  it  is  protruded,  or  if  il  docs  so  when 
within  the  moutli,  it  is  a  valuable  sign  of  clironic  aleckoUiim.  This 
is  iilso  the  case  in  severe  fererB,  and  eHpecinIlv  early  in  tjphua  abdomi- 
nalis  [typhoid  fever].  In  these  cases,  when  there  is  marked  herbeiiide, 
liic  patient  odrn  will  not  draw  in  his  tongue  al^er  protruding  it  unless 
be  i.t  directed  to  <lo  so. 

The  color  of  the  tongite  is  affected  by  that  of  ttio  blood :  cyanosis 
affords  the  inofll  marked  instance  of  this.  It  is  quite  common  (o  6iid 
lucal  re<hK-.'»  with  febrile  conditions.  It  often  gocR  side  by  side  witli 
tlio  febrile  redness  of  the  cheeks.  Mulberry  (ongue  is  one  in  which 
therv  is  a  dccitled  redness  with  swelling  of  the  papilliv,  atid  is  an 
iiDportaot  sign  of  scarlet  fever,  which,  in  individual  caiM'S,  may 
develop  before  the  cuuineflua  eruption.  Very  of^ti  the  coating  of 
the  tongue  oonorals  the  color  of  the  mucous  membrane. 

When  the  saliva  is  gluiinoos  or  diminislied  it  causes  the  tongue  to 
be  sticky  or  dry.  In  connection  vfith  dryness  of  tlie  throat,  febrile 
diseases  cause  thirst.  When  the  fever  is  very  high,  the  dryness  is 
often  increased  by  the  patient  keeping  his  mouth  constantly  open. 
Tlien  the  surface  of  the  tongue,  if  free  from  coating,  Rrst  bocomn 
homy,  then  quickly  very  smooth,  and  soon  rough  and  cracked. 

Coating  of  the  tongue,  as  a  thin  white  layer,  is  often  constant  in 
heiUb.  When  a  (ongue  which  previously  was  clean  becomes  coated, 
e^Mcially  if  thickly  coaled,  it  indicates  dyspepsia.  There  is  very 
marked  coaling  of  the  tongue  in  severe  acute  and  chronic  dtwaaes  of 
tlie  stomach  and  with  the  dyspepsia  of  fever.  With  the  latter,  it  is 
often  discolored  brownish-red  from  small  hemorrhages  of  the  mucoos 
membrane.  When  there  is  great  dryness  of  the  tongue,  it  becomes 
cmstv  and  adheres  so  closelv  that  when  removed  the  mucous  membrane 
bleeds.  Articles  of  diet  may  cause  tempomry  coating,  or  tbcy  may 
color  the  coating  that  is  already  there  (milk,  cocoa,  coffee,  etc.). 

A  thick  white— often,  also,  a  discolored^-coating  on  tlie  tongue 
Dfty  depend  upon  the  development  of  thr»i*h  (Oidium  albicans).     In 
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very  ynmoanctA  ca.<>«s  U  formB  !)eparai«  am«ll  lufts  about  the  aite  of 
a  mille(-»oe<l  wbicU  spread  out  and  coalesce.  It  is  clieesy  and  tolerably 
adherent.  It  may  cover  the  surface  of  the  tongue,  ihe  soft  and  Iiard 
palate,  the  mucous  membrane  of  the  cheeks ;  i(  may  even  extend 
dowD  into  the  rcsophagus;  occnAJonally,  ve  see  the  nhole  surface  of 
the  mouth  and  throne  covered  with  it,  Small  children  have  it  quite 
of\en;  adults  only  in  coses  of  severe  illness  when  tlie  ore  of  the 
mouth  is  neglecivd,  especially  in  ft'vers,  diabetes,  tuberculosis,  etc. 
Whenever  there  is  a  thick  coaling  in  the  moutli  we  must  tliiak  of  this 
growth,  b^nm.ie  iu  early  recognition  is  very  important.  The  diagnosiK 
is  promptly  made  by  the  aid  of  tli*  niicmscope  {»ct  below). 

For  scnrs  from  biting  uf  the  tongue  during  an  attack  of  epilepsy, 
Me  above  under  \Vound.t.  Dcnm-,  often  de|iri'i«pcl,  scani  upon  tlie 
ttnrfttce  of  the  tongue  indicate  honied  syphilitic  uU-cni. 

WbeD  tliere  is  a  taspicion  of  ityphUit,  the  mucous  membrane  of  the 
motitli  miut  be  examined  with  the  greatest  care  (scnrs,  ulcera  [mucous 
patdiMj);  also,  when  tlu-re  ix  a  possibility  of  poisoning  with  strong 
mineral  acids  or  alknlicM,  ci>n'o.'*ive  sublimate,  carbolic  acid  (fiiperBdal 
gray  color  and  under  it  umrknl  Injectioit  of  the  mucous  membrane, 
raw  patches). 

1 1  may  idso  bo  the  sent  of  cittarrkal  ulcer*  w  well  m  of  the  develop- 
mcni  of  thrunh  {«vc  nbovc).  ('iiinruni  orit  (Noma)  usually  begins 
with  n  circuiDHcribed  bin ii>b -block  di»colorntion  of  the  mucous  mem- 
brnnc  of  the  cheek  or  an  ulcer  with  this  condition  around  it  and  with 
•  thick,  inHanmintory  InRltration  of  the  check.  It  is  a  kind  of 
Spontnm-)>uii  ^nj^ne  with  b  decided  reactive  inflammation  in  poor* 
WAHiin;;  children.     It  \*  h  rare  disease. 

We  examine  the  Boor  of  the  mouth  by  pulpation  from  within  and 
without.  It  may  be  the  sent  of  very  dangerous  inflammation  (nDgi&a 
Ludwigii). 

Saikanf  glamU  and  Mliva,  Of  the  former  wc  nolioc  only  the 
parotid  gland.  When  it  i»  inllamed  there  arc  pain  nnd  swelling,  asd 
if  it  proceeds  to  the  formation  of  an  abscess,  there  are  nlso  rcdoew 
and  fluctuation  above  the  angle  of  the  jaw. 

The  i<nlivn  is  increnscd  (salivation,  ptyalism)  by  all  kinds  of  irrita- 
tion that  affect  tlie  mucoii«  membrane  of  the  mouth  :  pbysiologicnily 
by  eating,  patholo^cnlly  by  all  inflammatory  conditions  of  the  noulb 
(ulcers,  inflammation  of  tlio  gums  in  connection  with  aflV-clions  of  the 
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tecdi,  Oi-nl»l  aWi'tw.  He. ;  eorrosiro  actinii  or  tcids,  alkulicfl  in  the 
tnoiitb  uDil  tliroiit):  nlKO,  In  chronic  ni<Tcitriiil  poisoning,  nml,  lutly, 
eomcrimcs  in  ilicenso  of  the  mcdtitU  oblongata  (»e«  Bulbar  Paraljriis). 
The  enlivn  U  diiiiiniMh«<l  in  febrile  (li»cii«e«.  In  diabete*,  in  wven 
diarrhcm  (cholera).  Tliun  fiir  the  clieinioti  vx&niination  of  the  taliva 
hu  been  of  no  diagnostic  value.  It  is  of  intercut  that  in  nephriti*  it 
may  contain  urm.  nnd  aI»o  that  lliiu  fur  tltere  ban  nvvcr  been  di«cov- 
ereil  in  il  nii;  coloring  matter  from  the  bile  nor  any  sugar.  Mnny 
mibtitanccs,  like  ioilidc  of  potai>*iunt,  nfler  ihoy  have  entered  tb« 
Stomarh  appear  remarkablv  quicltl^  in  the  tHlivo. 

Microecopit;  Dxamination  of  thr  cmTeiitM  of  ihv  moulh.  Normally 
ire  lind  flat  epithelial  celU  from  tlie  upper  layer  of  lh«  mucons  mem- 
bninc  of  tlie  mouth,  itepanile  while  blood-cor])ii'<di.>i«,  and  likewise 
micrococci,  bacilli,  nnd  spirocliteta  (es[>ectally  a  microbe  like  tlie 
cholera  bacillus  and  one  like  the  recurrens  itpirilla).  Among  theoe 
microoigani^mit.  no  doubt,  there  are  «ome  which  Timy  bocomo  patho- 
genic for  the  individuals  in  whom  they  occur.  In  the  coating  of  tlie 
t«eth  we  6nd  these  microorganiitiaii  very  ubundiintly,  and  besides  the 
tcptothrix  buccali^  (long  bacilli,  ofWii  forming  long  threads,  which  are 
colored  blue-red  by  iodide  of  pouiwNum,  see  Fig.  82). 

Fio.  ai. 


LtpCMhria  baocsisi,  looa :  i  (mJUr  fii^at]. 


There  is  an  unusually  largo  quantity  of  tlie  diflcrcnt  schisomycetM, 
eepecially  cocci,  in  any  case  whore  the  contents  of  the  mouth  are 
decomposed  {»corfiiitut,  severe  chronic  mereuriai  pomning,  in  any 
severe  disease  where  there  is  diflSculty  in  swallowing,  especially  if  tJie 
month  is  not  carefully  cleaned).  We  also  usually  find  an  abundance  of 
ncl  and  white  blood-corpuscles. 
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In  the  cammot.  nhite  c-onting  of  tlio  tniiguo  Uiore  am  abundant  Sat 
epithelial  cells  and  fungi;  those,  tOf;cth«r  nith  a  quantitjr  of  brown 
detritus,  na  w«)l  as  mi  earpumk*,  are  found  in  the  coating  when 
discolored. 

It  is  easj  to  recogniie  the  thnjitli  fungus  under  tlie  microecope  bj 
the  chamcteristic,  tolerably  brond,  light  fun;;u8-thrcads  (they  arc  more 
than  half  us  broixl  aa  a,  white  blood-corpuscle)  and  by  their  roundiah- 
oval,  clear  granules. 

Inflammuiinn  in  the  moutli  proceeding  from  the  inferior  maxilla 
may,  in  ran-  casoii,  give  rise  to  actinomycw.  Whenever  there  is  a 
discharge  of  pus  inio  the  mouth  wo  mu»t  remember  the  characteristic 
kernel*  («cc  p.  ITii;   M icro.'<oopic  Examination,  see  p.  189). 

Of  the  loft  ptthilf,  wc  are  chiefly  interested  in  the  tonsils.  We  take 
note  of  their  siie  imil  the  appearance  of  their  surface.  Luge  tonsils 
with  deep,  empty  lacuntc  indicnle  frequent  attacks  of  ttmtUfitit; 
prominent  white  scars,  »i/pfiilis.  If  uctivo  disease  be  pr««ent,  wo  are 
to  notice  whether  there  are  plugs  iti  the  lacunie  {follicular  tontilUtu)  ; 
whether  tiere  is  a  deposit  upon  the  tonsils,  and,  in  case  there  is, 
whellier  it  i*  confiiu^l  only  to  the  lonaiU  nnd  luninte  (in  botlt  ooMfl, 
an-jiiKt  urr-riidi-it) ;  whether  it  extoniU  over  ujion  the  arches  (dipli- 
thcrJa);  whether  it  is  loose  or  adherent,  testing  it  with  the  apatola, 
and  nhotlier  we  find  beneath  it  a  necrosis  of  the  toiiMl  going  on. 
Jh'l'lit/ifria  may  i^au.se  a  deposit  upon  the  nrches  of  the  pharynx,  the 
uvula,  all  of  the  so(l  palate,  and  even  a  part  of  the  hard  palate.  Wc 
recognize  an  atiseeas  of  the  toti.iil  by  its  [usually]  being  on  one  side 
only,  with  swelling  of  the  anterior  arch,  by  the  tluctiiution  (which  is 
folc  with  the  Rnger).  Lot  ^-continued  ulcers  of  the  tonsils  and  soft 
pulate  are  gcnernlly  nyphilitio;  more  rardy,  tubercular.  In  the 
latter  ease  then-  is  often  a  Immd,  reticulated,  purulent  discoloration 
of  tlic  mui>*u»  iiii-mbnine,  which  reminds  one  of  shghtly-inllamed 
pleum  covervl  with  a  fine  fibrinous  exudate.  (Paralysis  of  the  Throat, 
sec  Nervous  System.) 

In  the  pharynx,  we  Iwik  for  poK.-«ible  chronie  or  acute  inflammaUon 
and  tdccn«;  in  children  who,  for  some  unknown  rcuon,  swnllow  liad!; 
and  have  distress  in  breathing,  for  possible  swelling  of  the  posterior 
pharyngeal  wnll  (rctrophiiryngeol  abscess,  the  fluctuation  in  which 
may  be  detected  by  palpation), 

We  tDUst  always  examine  the  It/mphtttie  •jlandit  in  tlic  tiMk  in 
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nection  vilh  th«  exaininntion  of  the  ttiroat.  In  all  acute  inflammations 
of  the  latter  tliej  swell,  mmt  morkedlir  in  diphtheria,  also  in  ohronio 
inflanimationii,  mpeciiillv  KyplilIU. 

In  (li.teasea  of  the  (Hilate  nml  pliarynx  the  microscope  gives  rerj 
little  MaiktaDW-  It  b  diicfly  UHcfiil  in  tuberculoi^iH.  When  there  ia 
n  miMpicioD  of  n  tubercular  ulcor,  vc  scrape  a  little  directly  from  the 
Mirfiico  of  th«  ulcer,  km  yet  ve  cunnot  he  certain  that  we  have  not 
UtVifti  NOinc  lulx-rciilnr  Mputtiui  which  has  iidlicre<l  there.  LoDg- 
HUindiiig  plugs  from  Iacuok  (often  <[uite  free  from  IrritAtionj  frcqucnily 
eoiiuiii  U-j)(»thrix  (pharyngomycoiig  leptothricit).  The  imporlnnt 
difrerentiiil  diJt;^osia  between  diphtheria  nml  bmiffn  npcri>tii  uf  the 
tonsiU  cnnnot,  witti  our  prcjiom  knowledge,  be  made  by  tbc  «id  of  th« 
micrrrsi'opc, 

I'liuryngomrco«i8  leptothricia  (algOHis  fnucium  Icptothricin)  mity,  u 
has  been  obMirvcd  in  iDdividual  a\*v»,  extend  from  the  tonsils,  por- 
ticularly  to  th<.-  follicular  f;lniiilH  at  tbe  root  of  the  tongue,  or  even 
still  fiirtlier  into  the-  Irnclicii  iiKcIf.  They  Diaoifest  themselves  ns  a 
numbur  of  distinct,  elevaiwl,  ycllowlgh-whitc  apecks.  The  nnture  of 
theiio  drponit:!  ts  cnsily  recognised  under  the  microscope,  especially 
after  the  addition  of  iodine  (see  preceding  page). 

EXAMlNiTIOK   OF  THE   <ESQPnAOt:S. 

Froliminary  nnntomical  remarks:  The  oesophagus  begins  at  the 
level  of  tbe  cricoid  cartilage  of  the  larynx  (=  the  lower  border  of  the 
aixth  cervical  vertebra),  nnd  I'Xletids  to  the  slomjich,  at  about  the 
height  of  the  base  of  tlie  xiphoid  proceea.  At  first  it  \m  imme<lialely 
in  front  of  the  vprlcbnc.  then  it  cornea  a  little  forward,  and,  nt  about 
the  seventh  dorsiil  vc<rlebr>i,  it  brnds  n  little  to  tlie  right,  then  a»ain  to 
(he  left,  to  reach  (he  (Bsnphageul  opening  in  the  diaphragm.  In 
adulla,  the  ceaophagus  is  about  twenty-five  cm.  long.  When  we 
em]iloy  an  ceeopbsgeal  sound,  we  estimate  tho  distance  from  the  incisor 
teeth  to  the  stotiwch  at  about  sevenleeo  era.,  in  the  newly  bom,  while 
with  adults  it  is  about  forty  cm.  In  the  latter,  the  distance  from  the 
incisor  teetb  to  the  bifurcation  of  the  trachea  is  about  twenty-two  cm. 
The  oesopbagiis  does  not  have  tlie  same  diameter  throughout:  its 
nurroweat  points  are  at  the  commencement,  and  the  point  where  it 
perforates  the  diaphragm.     The  neighboring  organs  with  which  it  has 
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importnnt  relations  in  different  diseafies  are :  the  Iravliea  for  th«  iip|>cr 
seven  to  ciglit  cm,  of  tlie  cesopbagus,  ibe  brnnchial  glnnds  the  pirun, 
llie  pcricDrdittm,  tlie  aorta  from  the  bifurcsiion  of  die  trachea  doKo- 
wani,  laitily,  tlie  recurrent  nerve  from  tbe  bifurcatinn  upward.  It  m 
onlv  in  the  neek  ih.nt  ibe  wsopbagus  can  be  felt  from  without,  flclow 
tbe  neck,  we  ennnot  einplojr  tbe  usual  methods  of  examination. 

CbnracteriBtic  ilifliuullii.-s  almo»t  nlwayit  occur  with  certain  diseases 
of  ibi>  orgnn,  namelv,  with  tbtise  conililionit  which  result  in  9Wn(f»iM 
(stricture) :  theic  are  more  or  Icsm  dee))l;-scated  difiiciiltie*  in  8W«1- 
lowing:  tbe  patient,  alUr  taking  food,  ba«  a  feeling  of  pmntir», 
or  even  of  jiain,  in  ihc  neck  or  the  chest — a  feeling  that  what  haa 
been  taken  cannot  be  piuuwd  dawn.  According  to  tlie  place  or  degree 
of  the  Mwiodis,  ibe  patient  experiences  ilifficultj,'  only  after  taking 
large,  slighilj-  comuiiniiieil  bitcx  of  foml,  "r  fven  after  swallowing  soup 
or  iitiiihi.  either  inioii'<linieK  after  the  fonncr  or  only  after  many  bitee 
or  swallows.  MoT-eover.  tbe  food  may  be  rcgurgitnt<-d,  wholly  or  in 
pan.  some  time  after  it  has  been  taken.  Then  we  distioguisb  it  from 
vomiting  by  the  absence  of  odor,  of  acid  reaction,  and  of  muriatic 
acid.  Pain  in  swullowing,  without  »terio«iH,  occurs  with  inBaiumatioB 
of  (be  mucous  membrane  of  the  ceagphagus  or  in  its  near  neigfabois 
hood  (niediaHtinum). 

Examination  of  the  cesopbagus  is  almost  con6ned  to  direct  palpa* 
tion  from  within  by  mcansof  the  sound,  excepting  that,  in  tlie  cervical 
portion,  we  can  employ  inspection  and  palpation  from  without. 
AiiscullalioD  furnisher  little,  percussion  no,  aid.  But  it  is  very 
important  in  many  cusfs  to  examine  the  neighborhood,  particularly 
the  thorax. 

Only  in  exceptional  eases  do  inspection  and  palpation  of  tbe  oervicol 
portion  yield  any  result,  because  the  great  majority  of  diseases  of  the 
CD^aophagus  are  located  quite  below  the  bifurcation  of  tbe  tnieliea.  We 
can  feel  a  carcinoma  of  tbe  cervical  portion  (likewise  swelling  of  the 
glands  of  the  neck):  we  can  ft-el.  and  often  also  see,  pulsating 
diverticula  when  tbey  are  full — ibat  is,  after  the  patient  boa  eaien. 
Carcinoma  of  the  lower  end  of  the  oesophagus  can  be  felt  from  tbe 
abdomen,  if  ihe  cardiac  end  of  the  stomaeh  is  encroached  npon.  Pain 
from  pressure  in  the  neck  occurs  in  tbe  condition*  above  named  and 
in  inflammationa,  aa  after  swallowing  acida  and  alkaltfs. 
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BtRECT  Palpation  ;  Examination  wctii  thk  Sound. — For 
dJBgnotiiii:  sounding  of  tlic  ixsopliaguH  we  einiiby  eitlicr  a  wlialelioQw 
or  Engtuh  oesoplugeal  souniJ.  The  fnrmer  cnnsUts  of  a  tliin  stalT 
witli  an  olive-ahuped  ivory  knob  strewed  upon  one  eod.  We  huTe 
IcDobs  ofdifTerenc  sites,  in  order  to  determine  and  measure  the  degree 
of  tbe  Hteuoais  (see  below).  Before  UHing.  we  are  lo  make  certain  that 
tlie  tiulb  ia  secure  npon  the  staff,  and  n]<)0  that  the  staff  is  perfectly 
stnoiiih.  so  04  not  to  culch  anywhere  and  (bus  niisleud  us.  This  sound 
funiUhes  the  ino^t  positire  information,  and  yet  it  re(|uirea  the  greatest 
dexterity  and  caution  in  using  it.  Tbefiogliflh  a>sophageal  sound  is 
ft  cylindrical  India-rubber  tube,  tolerably  stilT  when  cotd,  with  its  end 
slightly  smuller  and  closed,  but  baring  two  openings  iit  the  itide. 
Before  using,  it  must  be  somewhat  softened  by  dipping  it  in  warm 
water.  We  must  have  at  hand  several  such  sounib  of  different  sixes. 
llie  end  should  always  be  roundeil  and  perfectly  smooth,  so  as  not  to 
produce  a  rupture. 

BeTora  introducing  it,  wc  ar«  to  moisten  only  the  knob  of  the 
whalebone  tuumt,  but  the  whole  of  llie  English  sound  with  glycerin 
or  wbilfrof-cgg  (not  with  olive  oil,  nor  with  water),  The  patient  sits 
upon  a  chair  or  the  edge  of  the  bed  with  tlie  ohin  somewhat  oli^vated. 
The  index  anil  middlo  fingers  of  the  left  hand  are  introduced  into  the 
mouth,  and  with  tbeir.  we  idowly  feel  iii  for  as  the  root  of  tlio  toiigu«. 
Then  wc  seine  the  sound  with  the  right  bnnd,  like  a  pvn-holdcr,  and 
slowly  push  it  along  the  tongue  under  the  two  fingers.  As  soon  ns  it 
pii»si-8  bryond  the  en<U  of  the  fingens  we  prcM  its  end  somewhitt 
downward  with  llio  tip  of  the  fingers,  and  at  the  same  time  elevate 
the  ri^ht  hand.  «o  that  the  sotind  may  not  strike  a<;iiinst  the  back  of 
the  throat.  Tbo  sound  is  then  with  gentle  pre^uuro  pushed  on. 
always  holding  it  ms  if  writing.     The  left  hand  is  now  withdrawn. 

Special  prccnutionary  measure;,  flucb  a^  placing  a  eork  between  the 
teeth,  or  anything  to  hold  ih*-j[iw, arc  usually  not  necessary,  since  this 
operation  is  not  performed  upon  unwilling  or  unconscious  patients 
{fiee  Sonndin^  thi>  Stomach).  Only  with  ohildn-n  aiv  wc  sometimes 
obliged  to  use  tbo  cork.  Many  patients  hear  a  skilful ly-perfonned 
souniting  very  well,  but  others  can  only  become  accustomed  to  it 
from  considering  it*  beneHcial  results.  If  the  motions  of  strangling 
are  not  severe,  we  need  not  he  disturbed  by  them,  but  if  there  is 
vomiting  we  must  at  once  withdraw  the  sound  in  order  that  there  may 
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be  no  svallowiD};.    A  alight  ipum  of  lb«  glottis  am)  momenUt 
arrest  of  brealhiog  have  no  ngDifieaooe,  jet  ttttotion  i»  called  to  lh«] 
second  (nragraph  below. 

We  Boiiictimes  mi^t  willi  ii  rcHistanoe  wTiicli  ix  not  pniliologicnl:! 
1.  Ac  the  |)uaterior  wull  of  tlic  throni,  but  only  vritli  UDitkilfuI  intro-i 
duotioD  of  t!i«sound  (see  nbave).  2,  Sometimes,  if  thecricoid  curtilage 
of  the  lui')'iix  ovitIhiis  the  a-sophagus  somewhat,  from  tito  point  of  tlie 
sound  striking  iigninst  it;  this  is  easily  paiowil  bv  witlidrawiiig  it  ■ 
little,  and  thrn  pushing  it  on  sgain.  3.  By  8])n»m  of  the  oesophagiu, 
caiised  by  the  wmnd,  which  disappears  soon  by  wiiiling. 

Two  occurrcnix-s  mny  endanger  the  life  of  a  piitit-ni :  1.  The  intro- 
duction of  the  sound  into  the  tmchea,  whicli  very  rurcly  happens.  At 
any  nXc.  u  soon  as  thcro  is  marked  difliculty  in  broolhing  the  sound 
\»  to  be  withdrawn.  If  the  patient  is  able  to  pronounuo  "a"  dearly, 
moreover,  if  the  portion  of  the  sound  inlroiluccd  is  longer  than  the 
trachea,  then  we  know  that  it  has  not  entered  the  trachea.  Other 
signs  arc  <leccplive.  2.  A  still  greater  danger  is  that  the  widl  of  the 
ccsophngiis  limy  bo  injured  or  ruptured.  This  results  from  nurrowing 
of  tlic  canal,  if  it  has  become  thin  and  fragile  from  a  crumbling  new 
formatian.  or  by  an  ulceration,  or  when  an  nbsceas  or  nneurism  near 
the  oesophagus  is  thus  perforated.  The  results  of  these  are  citlier 
ichorous  inediastinus  or  pleurisy  with  fatal  termination,  or  if  an  anou- 
rism,  with  immediately  fatal  hemorrhage.  We  must  never  employ 
force  if  the  sound  meets  with  resistance.  If  we  can  confirm  the 
suspicion  of  an  aneurism  by  examining  the  chest,  wo  arc  alwmys  to 
omit  using  the  sound. 

Examination  with  the  sound  gives  information  in  tlic  following  ways : 

1.  Sometimes  a  deep-seated  pain  occuni  af^er  the  examiDation  lia« 
been  made  several  times,  although  the  sound  hns  only  been  introduced 
a  certain  distance.  It  may  depend  upon  inHammation  in  that  neighbor- 
hood (for  determining  its  height,  see  under  "Stenosis'"),  upon  an  uloer, 
a  carcinoma  not  causing  stenosis,  a  purulent  tcsophagilis.  or  pcriivso- 
phagilis. 

3.  The  sound  meets  with  resistance.     Then  the  pabent,  in  many 
ewtefl,  is  sensible  of  pressure,  or  has  a  sensation  of  pain ;  someiimea 
there  is  severe  sirnngulation.     We  move  the  sound  back  and  forth,  and  ' 
endwivor  to  advance  it  with  very  slight  pressure.    We  mount  a  smaller' 
knob  open  the  whalebone  sound,  or  lake  a  thinner  rubber  one.     But 
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the  smsller  the  sound  ihi-  greater  tlic  Osngcr,  and  beace  great«r  caution 
is  repaired  iu  luing  it 

If  we  are  at  length  able  to  advanoe  it  furtber,  tb«i  we  feel  re&ist- 
ancojujt  so  long  IU  tlio  knob  is  in  ibe  stotiot^cd  portion.  AAer  passing 
tbo  narrowed  part,  tt  again  passes  easily,  but,  of  course,  meets  with 
nisistunco  at  the  same  point  as  it  is  withdrawn. 

We  obtain  information  regarding  the  situation  of  a  stricture,  by 
bearing  in  mind  the  rules  given  when  referring  to  the  anatomy  of  the 
parte.  We  introiluee  the  soun<l  as  far  as  the  steaosia,  note  the  loca- 
tion, starling  from  the  incisor  teeth  (by  aeixing  the  sound  accurately 
with  the  fingers),  draw  it  out  and  measure  it. 

Regarding  the  degree  and  Itnyth  of  the  stenosis:  we  learn  the  former 
by  the  thickness  of  the  aouod  that  will  just  pass  the  stricture;  the 
letii/tA  of  the  stricture  will  beet  be  ascertained  by  employing  whale- 
bone sounds,  in  that  we  can  mark  tlie  place  where  tlie  incisor  ui;iix 
touch  the  ftound  when  it  enierH  th«  stenosis,  and  as  it  passes  through 
lh«  stenosis.  Also,  if  there  is>  ■  double  stenosis,  it  ia  indicated  (sm 
Fig.  88). 

We  can  learn  almost  nothing  regarding  the  nature  of  the  atenosis. 
unlexs  we  sbnuld  catch  in  the  fenestrum  of  an  India-rubber  sound  a 
»hred  of  tinsue  which  wouhl  enable  us  to  diagnose  a  curdnoma,  or 
tinlvM  we  should  meet  with  the  condition  describcl  in  the  next  sec- 
tion (3), 

Fw.  as. 


I>lB|Mnimktle  ntpmcnUllon  of  •moiliDf  the  laaophapu  whcu  llmra  la  ■  tlioKt 
U'ng,  mud  a  donblo  itcDoui. 

3.  By  rvpcate<l  introductions  of  the  sound,  we  are  sometimes  ablo 
to  pass  it  through,  but  if  again  we  meet  with  an  insuperable  obstruc- 
tion we  must  be  very  careful:  this  points  to  a  diverticulum,  though 
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not  \aAt^\  with  absolute  certainty,  »inc«  it  kiiit  I>c  met  with  in  other 
kiiiiU  of  »ienosi6. 

4.  In  11  cme  of  stenosis  wliidi  wc  huve  rejH'fttvillir  PxamineJ,  ve 
sntldenly  find  onreelToe  unalile  to  gel  tin-  MuiHlk>s(  souml  ibroagli, 
where  it  lin*  rrcqiicntlv  puMed  enHly.  Thia 
may  indicate  iin  oftrtructitm  by  a  foreign  body, 
aa  was  the  ca*<'  in  one  instance  under  my 
observation,  which  ended  &tally,  where  a 
cherry  atone  wa^  found  in  the  stenosis. 

5.  The  end  of  the  sound  may  me«t  with 
<^po8ition  upon  one  side  and  not  upon  the 
other.  Thin  indicatcii  a  JUatatinn  of  the 
1 1  -ophsgu*  (goncrallj  above  the  stenosis). 

StcnoftiH  may  bo  eaupwHl  by  acars  resulting 
Irom  swallowing  a  corrosive  fluid  some  time 
before  (AnamnotiM).  or  by  carcinoma  of  the 
CMophogoft,  or  by  dii'erriru/ri  (see  above  under 
S);  these  are  generally  htgli  up  in  the  aes<^h- 
aguit;  or  by  compration  of  the  ecsopb- 
a^us  Congenital  stenosis  (difliculty  in 
swallowing  from  birtli),  and  stenosis  caused 
by  thfuth.  nro  both  very  rare. 

r  ,  iiiiLrion  nf  the  neighborhood  of  the  osiophsgas,  Uiat  is  of  the 
ii.  iiiu  ilinntx.  is  of  the  greatest  imporlaace.  Wo  are  thus  able  to 
discover  compressing  tumors,  or  to  excluilo  thorn  with  probability. 
Wb  may  aid  the  dinpiosis  by  giving  attention  to  the  larynx,  and 
observing  whether  then-  i»  ik  recurrent  ixiralysis,  wliich  may  exist  even 
thongh  the  voice  bo  tiuilc  clear.  ComprcAtion  of  the  recurrent  nerve 
sometimes  oceurw  in  carcinoma  of  the  (fHophaguH,  n'itii  aneurism  of  tho 
ftorla  (particularly  the  left  nerve).  Moreover,  wt-  take  into  oonsidora- 
lion  the  examination  of  the  chest,  especially  whenever  there  is  any 
evidence  of  a  rupture,  as  in  plcuritis,  gangrene  of  the  lungs.  ruptur« 
intu  the  tmchea  nr  bronchu-'*,  with  coughing  up  of  particles  of  food: 
pericarditis,  and  emphysema  of  the  skin  (sec). 

Perenssion  of  the  ossophagus  itself  can  be  of  almost  no  aid.     Larg 
diverlieuU  in  the   neck  may  show  dulness,  provi<led   they  are  full.' 
Exceptionally,  a  dilatation  above  astenous  in  the  thoracic  portion  tnay. 
if  full,  also  prodnce  duloess. 


a.  Acnindliijf  Ibe  mviplia- 
giu  wben  the  divErtioulum 
is  full;   h.   Muadinf  vliaa 

III*  dirartiailum  iiompt;. 
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AuKcultnlion  of  lh«  OMopliagiu  u  of  very  aubardinate  mluc  It 
cnti  be  vinpldvtil  u  fnr  m  to  the  seventh  thoracic  rertebnt  at  ihc  left 
of  the  spine,  in  examining  the  lower  jiart  of  the  oeaophagaa;  or  we 
may  liHten  over  the  «pinc  orto  the  right  of  it.  In  health,  when  fliiiJs 
are  being  swalluwed,  we  tan  hear  a  gui^ling  in  tlie  whole  extent  of 
the  cesopfaagOB.  When  there  ia  stenotus.  we  sometimea  notice  that  the 
gurgling  ceoaes  just  at  that  point.  The  HoundH  of  i>wullowing  which 
we  hear  at  tlie  siomacb  are  le!»  certain  signa  than  thia  phenuaicnun ; 
in  health,  there  i§  sometimea  Iitwril  a  AounO  fix  ursoven  socon'U  utter 
au  act  of  ()wa)lowing,a!i  of  something  being  pre^aod  through, am)  »iimu- 
times  preceiliug  thin  ia  a  aounil  of  «]uirt)iig  (Kivmeoker  ami  Mellzi-r. 
B.  Fronkel). 

iEmiphagotfnpg  (illnminaliiig  tlie  CHiophaguii  with  an  olevtrio  light) 
has  not  yet  attained  a  poajtion  aa  a  reoognixed  method  of  examination. 

Kx.lllIK.\TI()K   OF   TOE   StOMACH. 

Topographtf  of  the  ahdomni.  This  is  rejirosented  in  the  accom- 
panying flgure.  We  form  the  different  oeotiona  hy  prolonging  tlic  mam- 
miliary  lines  (ur  a  line  which  ]taii.tt«  fi''>m  the  mi<l<11e  of  Poupart's 
li^rameiit  u[Hin  each  Aide);  uUu  hy  linea  which,  in  the  upriglii  ])OMtion, 
nw  ilmwn  through  the  ends  of  Uie  eleventh  ribtt,  nnd  through  the 
anterior  otiperior  spiueN  of  the  ilei.  By  thci^e  latter  line*,  tbe  section 
lyin^  between  the  mainmillary  lines  is  dividcil  into  the  epigastrium, 
ineatogaftriiin:,  uiid  hy[Ki)r;uitrium.  It  ia  further  to  be  addi-d  tliul  the 
n-gion,  dirrcily  ovt-r  IVnijnirl'a  ligament,  which  I'liend*  inwan)  lowunl 
the  itymphyitU  pitbiH,  and  oiitwan]  somewhat  over  the  middle  of  the 
ligaincnt,  is  called  the  inguinal  region,  and  the  territory  Iwlow  the 
etifb  of  the  riU,  the  hy[>ochondrium.  So  far  aa  the  abijoniinal 
contents  are  parietal,  thoir  relutions  to  the  M<parat«  regions  ol  the 
abdomen  are  plainly  indicated  in  lliu  aocouipanyiiig  Bgure. 

ANATOMY  or  THB  STOMACB. 

Only  a  little  more  than  the  pyloric  portion  [ontMfixth]  of  the 
stomach  liee  in  the  rij;ht  half  of  the  body,  the  rest  [five-«ixths]  being 
on  the  left  of  the  median  line.  It  dopes  obli(|uely  from  the  left 
dowtiward  towanl  the  right,  so  that  the  cardia  is  about  behind  the 
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stomal  inserlion  of  tlie  seveath  rib,  the  [lylorua  between  tbe  right 
dtcmal  anil  pttrnsteniiil  lines,  on  a  level  with  the  apex  of  the  xiphwil 
cnrtilajre.  Tlie  fundus — the  portion  situated  the  liigliest,  clinging  to 
the  left  side  of  tim  dome  of  tlie  diiLphrugtii — rises  as  hijjh  as  iho  fbarth 


PlA-W. 


SigAl  tnammilllry  lint 


^^•Jjffi  HtammiUarT/  tint. 
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PcnlUon  o(  tha  ■hloininftl  conttnU. 
CA.  AKOndlng  mlnn.    CD.  D«oaudiDg  ooloii.    HJ-<'.  WaaeaeaX  reslan.    RJ.  In|;uln*l 
(cginn-    RSl  Lvfl  hjptiahniKlriuiD.     RR.  Rpi^putriiiin.    RV,  \SaM\\v».\  Nfioa.    B. 
Ujpogutrluui. 

inUroostal  space.  Tlie  lesser  curvature  forms  a  bow  with  its  con- 
vexitj  arranged  oliliijucly  downward  toward  the  left.  Il,  with  tbe 
cardia  and  pylorus,  which  it  eonoects,  lies  more  posteriorly,  covered 
by  the  liver,  while  the  greater  curvature  extends  forward  toward  the 
abdotninal  wall;    eo  that  a  line  drawn  from  the  lowest  point  of  tbo 
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1«ucr,  to  tb«  lowest  point  of  t)ic  greater,  curvaturo  would  ioolin* 
forward  nnd  dowDwanl.  Tlie  situation  of  t)ic  greater  curvsturo  rariea 
very  mucli  with  the  di'gree  of  distention  of  the  stom&ch.  In  health, 
it  only  vt-ry  oxccplionnll;  extends  to  the  umbilicus. 

The  fundus  of  thv  stomach  is  adjacent  to  the  diuphrugm,  the  spleen, 
&nd  the  lell  kidnej' ;  its  greater  curvature,  und  also  the  lower  pnrl'of 
its  posterior  eurface,  to  the  transverse  colon :  tlio  pylorus,  Icesor 
cunature.  and  that  portion  of  its  anterior  surface  which  is  ncnr  to 
these,  to  the  left  lobe  of  the  liver,  Behind  and  above  the  stomach, 
eitiukled  at  the  upper  part  of  its  posterior  surface,  is  the  sinns  of  the 
peritoneal  cavity,  the  bursa  otnentalis  (pathologically  not  unitaportaut), 
and  aiso  the  pancreas. 

When  the  stomach  is  moderately  distended,  a  part  of  the  anterior 
surfuce.  and  the  greater  curvature,  are  parietal,  so  far  as  they  are  not 
prevented  by  the  hing  or  heart  froin  above,  or  by  the  spleen  on  the 
left,  and  by  the  loft  lobe  of  the  liver  on  the  right.  That  purt  of  the 
parietal  surface  of  the  stomach  which  is  covered  by  tlie  left  lower 
portion  of  the  ribs  comprises  the  important  region  to  which  Traubo 
gave  the  name  of  "halfinoon-shaped  space."  We  see  irom  this 
deaoription  lliat.  with  moderate  distention,  only  a  small  purt  of  the 
healthy  stomuch  can  be  directly  examined.  The  mait  important 
ptrta,  the  cardia  and  pylorus,  are  benl  deeply  in.  But  wc  have  a 
favorable  moment  for  examining  the  latter  in  certain  pathological 
conditions,  where  it  is  desirable  to  be  able  to  judge  of  it,  it  being  oUcd 
pushed  down  with  the  lesser  curvature  below  tlic  liver. 


IKSPBCTtOK    AMD    PALPATIOV   OF  THB  STOUACil. 

There  is  scarcely  any  place  where  inspection  and  palpation  arcM 
cloi^oly  connected  as  at  the  ahdoruen,  ami  especially  the  stomach.  The 
patient  in  placed  so  as  to  lie  comfortably,  with  the  upper  portion  of 
the  body  tiiotlemtcly  raised.  We  look  at  the  region  of  llio  stoouwh 
with  the  grcatwt  care,  illuminating  it  from  all  pnwible  diroctiona; 
tlicn  (iidpate  uith  the  tip»  of  the  tir»t,  second,  and  third  fingers, 
and  thus  tiotioo  Erst  the  ti'-ndcrm-ss  (alwnj's  at  firet  proceeding  very 
cautiotuly),  then  the  objective  condition^  finally  completing  the  palpa- 
tion vith  innpection.  or  vice  vrrg/i. 

The  mull  of  the  two  methods  of  examination  will  be  afiocted  by 
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several  factors — bv  the  sise,  sharpness  of  the  boiuidaries.  and  densitr 
(re!^ii«taDC«)  which  we  discover  in  the  abdominal  wall,  and  its  conditioQ. 
As  regards  the  latter,  it  is  important  for  the  examiner  to  aroid 
caasing  ontraciion  of  the  abdominal  muscles,  bj  baring  the  patient 
in  the  recumbent  posture,  cautioning  him  to  keep  the  muscles  laz, 
ari'I  bv  proceeiling  nlowt;  with  the  palpation,  the  hands  being  warmed. 
Contraction  of  tlie  recti  abdominis,  with  their  abort  tnmor-lilce  sec- 
tion." of  mu-Kle,  may  very  much  disturb,  or  even  deceive,  one  in 
making'  an  examination.  As  to  the  freneral  thickness  of  the  abdominal 
walls  in  chrr>nic  diseases  of  the  stomach,  especially  if  very  severe,  this 
i^  vf'ry  much  lessened  by  wasting — a  condition  favorable  for  making 
a!i  »;  I  ami  nation. 

Th<r  nonnal  stomach  cannot  at  all  distinctly  be  recognised  or 
'I'-fiiie'l  through  tlic  abdominal  wall.  It  can  only  exceptionally  be 
d'lfi":  wh'-n  ih';rc  i»  extreme  emaciation. 

I  rem':Kil>er  two  cases  where,  in  extremely  wasted  females  with 
v«-r;/  hx  walli,  th«  greater  curvature  and  peristalsis  of  the  anterior 
»»;!  '/f  (he  Ht'ima';h  could  be  clearly  seen.  In  both  cases  the  stomach 
«»•  viry  "ilightly  'Ij^-ti-mled,  and  in  both  cases  the  autopsy  showed  a 
hortrtal  '^indition  of  the  stomach. 

hh  ihT  oth<;r  hand,  the  healthy  stomach,  distended  with  food  or 
ga».  )!'>nit:tini<->i  <;tiabl(.-s  us  to  imagine  its  condition  by  the  projection 
in  lh»;  e|ii:ra^iriurn.  and  Mill  more  by  a  high  halfmoon -shaped  space — 
that  i*.  by  tyni[ianitic  n«onance  over  the  left  lower  lobe  of  the  lung 
in  thi;  fti'ii;  'i*-!;  un'ler  Percussion).  We  can  sharply  bound  a  healthy 
M'ruiH'iii  only  in  individual  cases  when  it  is  inflated  with  gas  (see 
nieth';'!  of  pr'n;(nlur<;,  p.  .^01).  Thus,  it  has  been  found  that  the 
greater  curvaturi;  of  a  normal  stomach,  when  very  greatly  distended, 
may  rt^acb  a^  far  ;ih  th*;  umbilicus.  Of  Connie,  we  cannot  ascertain 
the  I'x.'ation  of  the  li^H.iGr  curvature.  Moreover,  the  distcnsibility  of 
the  healthy  Htomai'li  varies  very  much  with  different  persons,  so  that 
on  trial  one  jMrrjion  earlier,  and  another  Inter,  has  difficulty,  especially 
Oppresijion,  whi';h  niurk^  the  limit  of  distention. 

The  chief  pntliological  sif^ns  fiirni.shed  by  the  stomach  are,  its  dis- 
tention or  displacement.  itH  thickness,  anil  amount  of  periT'taltic  action 
of  its  walls,  slfK.>  MtgnH  of  circnmscribed  tumors  in  ha  walls.  Other 
important  signs  are  to  bo  added  to  those  already  mentioned.  Pain 
npOD  presau re  during  palpation  re<|uires  a  special  description. 
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DittfHtton  iH  mort'  or  lew  iliMiiictly  made  out  by  inspection  iind 
pnlpatioD,  according  to  il«  ext«ni  and  iti«  iliinnetu)  or  the  ubdominal 
mils.  But  it  iiinr  nl»o  onlirvljr  elude  exiiuiiiintion.  In  &vorable 
CiuM's,  wc  can  m-c  nod  teiA  (osily  wIicd  looking  down  from  tlie  parent's 
bend)  the  grcster  carvfttnrv.  To  a  viinring  extent  it  moves  down, 
oflcn  bolovr  tlic  umbilJuue,  more  niridy  nearly  to  the  ^YmptiysU,  nnd 
in  so  (loin|{  it  shows  tlie  bend  lowiird  tlie  lol^.  Ttic  position  of  llio 
grcntcr  cnrvnturc,  of  counto,  varies  wilh  tlic  dogitN.'  of  fulnnu  of  tlie 
Btomncli,  but  usually,  unless  nrtificiully  cmplicd,  w  by  emesis  or  the 
BtomMch-puuit),  it  docs  not  come  up  above  the  umbilicus.  Thus,  the 
pyloric  portion  behaves  ppcutiarly,  in  that  it  influences  tlte  siluatiflD 
of  the  stomach  and  renders  die  pylorus,  as  well  as  the  leaser  curva- 
ture accessible  for  examination.  When  the  stomach  is,  for  the  time 
being,  dislendeii  by  a  large  qutiiitily  of  food,  io  the  upright  poAition 
of  the  patient,  it  pulU  the  pylorus  forward  from  under  the  liver,  nnd 
wilh  it,  under  some  cirt-u instances,  (he  lesser  curvature.  This,  in 
rare  casta,  ia  seen  in  the  upper  epigastrium,  in  a  line  convex  down- 
ward (when  ttie  light  fitlls  from  the  foot  of  the  bed),  irhen  it  may  even 
be  felt.  Also  the  portio  puloriea,  and  the  pylorus  itself,  may  lie  felt 
(see  under  Tuinori).  In  coRsequeuce  of  this  displacement  of  the 
pylorus,  the  whole  stomach  slopes  more  strongly  downwitrd  toward 
the  righL 

In  rare  cases,  tlie  pylorus  stands  as  low  down,  without  there  heing 
uiy  dilatation  of  the  stomach.  The  condition  is  congenital,  or  cauwd 
by  atrong  adhesions  (KuAsmaul). 

As  lias  already  been  mentioned,  the  disiiRCtn<«s  with  which  the 
figure  of  the  stomach  can  be  made  out  is  largely  inSucnced  by  the 
extent  of  ita  fidne.'m.  Hence,  for  the  purpose  of  making  the  examina- 
tion, we  must  artificially  distend  it  (Prerichs).  Until  very  recently, 
tbia  was  alvrays  dnue  wiili  carbonic  acid,  by  giving  the  jwlient  us 
much  as  two  tea.4poonfuU  of  tartaric  acid  and  bicarbonate  of  soda  diH- 
aolvc'l  in  a  little  water.  The  g;is  fptii-kly  develops  iu  tite  ntomacb, 
and  demonMmte*  clearly  the  Niiuation  aud  ^ize  of  the  organ,  rendering 
the  examination  of  ita  wnlln  eaay  (nee  under  Peri!itjil.iia  and  Myper- 
trophyV  Itut  ibis  pmecdure  somctimea  gives  rUu  lo  a  feeling  of 
oppretuion,  and  even  of  ttyraptums  of  ooiiupse;  and  ri>ctntly  there  has 
been  devised  a  inetboil  of.inllating  the  stomach  which  is  much  more 
to  be  rccomniendcd,  because  the  nmouni  of  gas  for  dictending  ths 
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Btomach  can  he  rcgnlawd  cxnctljr,  and.  if  necessarj,  it  ran  I>e  emptied 
out  in  an  insUint.  A  N^Uion  Btoflineh-sDuiirl  is  introduced  (just  as  in 
snunding  the  cuophagus),  and  th^n  the  Btomach  is  inflated  with  air 
tlirougb  the  Bouod  by  nwiDH  of  an  India-rubber  ball,  introdocing  as 
much  as  ia  ncrcuary,  or  as  the  patient  nin  bear.  At  any  time  lh« ' 
air  can  immediately  be  let  out  through  the  sound. 

By  inflating  the  stomnch,  Richhorat  has  Bcreral  times  easily  recog- 
aizei)  the  flo-eiillcil  /wur-t/liut  $lomaeh  ^iwioe  it  was  formed  by  a  scar 
which  stricturcil  it  in  the  middle).  In  the  same  way.  we  can  discover 
that  the  pylorus  docs  not  cIoho,  by  the  fact  that  the  gas  blown  in  does 
not  di»tcnd  the  Ktomnch.  but  immediately  enters  the  small  intestine. 

ZiemsBcn  still  gives  the  preference  to  distention  with  carbonic  acid. 
In  his  last  communication  he  gives  the  proportions  for  adult  men  »9 
seven  grammes  of  bicarbonate  of  soda  and  itix  grammn  of  tartario ' 
acid,  for  adult  women,  one  gmmme  less  of  each. 

The  sound  may  be  emjilnyol  in  the  siimc  way  as  with  the  OMOpbtgiM  i 
to  dolennine  stenaiis  at  the  cardiii,  due  tn  cancer.  (The  employment ' 
of  an  English  (esophageal  sound  for  ascertaining  the  aiac  of  the 
stomach  [Leubc]  requires  the  greatest  caution.  The  soun<]  i.i  intro- 
duced into  the  stomach  and  pushed  on  until  it  meets  re«i.4tnnce  at  iha 
greater  curvature,  and  then  we  asoertnin  where  the  end  of  the  sound 
ia  by  palpation  from  without) 

Regarding  palpation  by  strilcing  and  the  resulting  8pln.'«hing.  see 
onder  Auscultation.  In  the  neighborhood  of  the  stumuch  we  msy 
have  epigastric  pulsntion  (see  p.  204),  liver-pul.io  (se<e  p  '2tjtf),  hutly 
it  may  be  communicated  from  the  aorta  or  from  aneurism  of  the 
abdominal  aorta.  With  lumoi's  of  the  stomiwh,  the  pultatioa  fiom  Um 
aorta  is  usually  very  distinctly  transmitted. 

Increased  resistance;  perislaltio  motions.  The  former  ocoun 
simultaneously  with  the  general  distention  of  the  stumach  in  codn> 
quence  of  the  hypertrophy  of  the  muscular  portion,  which  generally 
accompanies  dilatation  of  the  stomach.  Hence,  it  is  un  indirect  sign 
of  dilatation. 

If  it  ii>  found  within  a  limited  area,  as  in  the  right  half  of  the  cpi- 
gostrium.  even  if  it  is  not  sharply  defined,  it  may  indicate  carcinoma. 
W«  must  be  careful  not  to  confound  it  with  contraction  of  one  uf  the 
bellies  of  the  rectus  abdominis.  Peristaltic  motions  which  can  be 
felt  as  well  as  soen  are  very  important,  being  oflen  tlie  first  signs  of 
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a  hypertrophy,  and.  thus,  a  itilatation.  By  tlioir  situation  and  extent, 
(li«<r  may  also  indicate  the  siie  of  the  stomach.  It  is  very  rare  for 
them  10  occur  without  dilatation — in  nervous  "  peristaltic  unreTil "  of 
tlie  fiiomach  (Kussmiiul).  Generally  it  extends  in  the  nurnml  direc- 
tion from  the  fundus  lo  Uio  pyloric  re^on.  But  somctimea  it  ia 
reremd  (m&rkcd  pyloric  etcnosin,  Kuiutmnul) — itntiperistal^a.  It  will 
often  be  exdted  or  incnHute<I  by  guntic  r<tri>lc«a,  and  by  Ctradiealion ; 
Humetiinot  by  irritation  of  the  idcin,  m  by  simply  uncoveriog  it.  With 
very  loan  persons,  we  muHt  think  of  the  possibility  of  it  being,  under 
»oni«  (.-onditions,  intentinal  periHUiltiia. 

Tumors  in  the  region  of  the  stomach  are  odcn  only  to  b«  felt, 
not  aeen.  They  cannot  be  dcmonMrntivl  if  connected  with  n 
part  of  tlie  stomach  that  is  not  parietal :  cardiii,  lesser  cur%-aturc, 
poitlerior  wall  of  the  slomach,  comtnencing  cancer  of  tlic  pylorus. 
Tiici^  tumors  are  most  (Vii|Hently  cancer  of  the  dlomach  (more  rartly 
a  dense  8C»r  from  ulcer),  and  are  most  often  located  to  the  right  of 
thv  miildlo  line,  becausi-  they  belong  to  the  portio  pylorica  or  to  the 
pylonu  itself.  In  the  latter  case,  tliey  can  generally  oidy  be  felt 
when  the  pylorus  is  pushed  downward,  as  baa  slrcta<ly  been  mentioned 
Carcinoma  u^iuuUy  feels  uneven  and  dense.  Less  frequently  it  ia 
smooth,  and  can  then  easily  be  overlooked,  or  he  mistaken  for  a  belly 
of  the  rectus  (see  above,  under  Resistance).  Projection  of  the  eiomacb 
during  deep  breathing,  as  a  result  of  the  movements  of  the  diaphragm, 
usually  does  not  take  place  at  all.  for  the  reason  that  the  slomach  is 
not  a  solid  bodv.  We  observe  a  slight,  or  posaiblv  a  marked,  respini- 
tory  dirtplaeeinenc  when  there  ia  adhesion  of  the  distended  pylorus  :ind 
the  liver  (sec),  or  if  there  is  a  tumor  which  extends  from  the  sub- 
phrenic region  to  a  parietal  portion  of  the  stomach.  Dense  ^cars 
frniii  uleei'a  and  the  infreijuent  hy|n.Ttrophy  of  the  pylorus,  »\*o  .trdld 
bodies  that  have  been  swallowed,  niay  foel  like  ttimora.  Mistaking 
them  fur  scybalu  in  the  transvenie  colon  (m!C  Intestine)  is  not  likely 
to  hap|M-n. 

In  all  di.teasen  of  the  stomach,  pttiu  upon  prewtnre  during  palpation 
may  be  wanting.  It  is  abi^ent  Inaxt  frequently  with  ulcer  of  (be 
Htomncb.  If  there  is  pain,  it  may  vary  very  much:  in  arale  catarrh 
of  the  Ktomacb,  aUo  fiometimra  in  chronic,  it  is  dull  and  quite  dilfii.ie; 
with  ulcer,  it  is  often  very  much  circumscribed,  limited  to  a  spot  the 
sise  of  a  dime,  extremely  severe,  often  shooting  through  to  the  book 
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(eepociallT  townrii  the  left) ;  in  camnomn,  there  is  somMlmw  h  in»rkeil 
insensibility,  ttometiraes  &  more  diffuse,  sometitnes  a  Darroviv-ilvfinei], 
p&in  of  various  ititenuty. 

I-KRCUSSIOK   OP  TUK   STOMACn. 

This  applies  to  that  portion  of  the  anterior  wall  of  the  atomacli 
which  lies  against  tha  abdomen  and  the  anterior  (left  lower)  wall  of 
tlic  thorax.  It  yielda,  in  moch  the  greater  majority  of  cases,  a  rerjr 
deep  tympanitic  sound ;  and  sometimes,  when  there  is  marked  t«nsion 

Pia.  M. 


n. 

FtTciuBlon  bituuil&ry  of  t)io  lunic*  ill  fr'int.  (W*ii-)  y.K.  ili*  upper  b^'in'liirj  of  11i« 
lunj|»i  c/i  Ih*  Inwpf  bgunilary  <•(  llin  luagt;  ft.J.  Iwuii'liir/  bo[H»oo  the  Inog  tui 
h«iit  at  lliD  iucitura  eknlisOk  T)i«  diirk  tiktoheJ  lurRuMi  rBproMrnta  lbs  poKimi*  nt  lh« 
hfurtaiiil  llTcrthnt  ua  ia  contact  ivllh  Ih*  ehMl-»iitl ;  Ui*  lighl  hitlehlDj,  U19  (n-eallad , 
nUUT*  hcut'  mil  liver  'laudnta  <■»  latori.  «.  (plMD-dwiloMii  ■>,  ttia  avb 
potieimi  of  lliu  luuvr  IntiiiiUri'  nt  lh«  (loiiuch. 

of  the  Btocnnch,  a  clear  non-tytnpanitio  sound.  If  the  stomach  < 
taiiia  a  oonsiderabU;  umoutil  of  food  it  may,  in  part  (espociatty  ll 
-itanding),  bave  an  nhsolutely  didl  HOund.  But  wc  hardly  evvr  find  it 
dull  tliroughout  the  whole  cxunt  of  tliat  portion  of  the  stomach  that 
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_  uietal,  becsosG  it  almoist  always  coaUins  consiJerablc  gu  u  w«ll 
u  (bod.  The  tympanitic,  as  w«U  aa  ibe  non-tvmpaiiitie,  atotnacb- 
aouDd  fraquenil;  baa  a  luetallic  quality. 

The  boundari«.i  of  the  atomach  are  decemined  b;  topographical 
perctusi«n  (see  Fig.  S6), 

Oo  the  aide  toward  the  liver,  there  is  a  dull  souod;  it  is  often 
difficult  to  make  out,  because  the  bonier  of  the  liver  in  thin  (see  Per- 
cutsion  of  the  Liver).  On  theside  towarxt  the  lunj;,  tbcie  U  a  iion- 
tympanitic,  clear  sonri'!.  Here  it  is  oilen  difficult  to  tnark  >hitrpty  iliv 
boundary  line,  on  account  uf  the  thiuneM  of  tfao  bonier  of  llic  lung  and 
the  aimilnrity  of  the  two  soumt.i. 

SomvtimcH  wc  am  ileUTiaiue  ii  boundary  lowanl  the  heart,  should 
Its  apex  reach  further  toward  the  led  than  the  liver;  sometimes 
towonl  ihf  sjiUcn,  if  the  Momavh  should  In;  utretchod  out  iiDmfwhtit. 
We  can  KpiiniCe  it  from  the  largo  and  vmiill  intestine,  both  of  whicli 
give  a  tympanitic  sound. 

Except  thfMc  Iu«t  nnmc<l,  the  hoiiridiiry  lines  arc  all  dependent 
upon  the  situation  and  vise  of  the  :<urruuR[liug  organs.  Tbereforo, 
and  hecanso  there  are  no  true  boundary  lines  for  the  stomadi.  except 
its  parietal  iHiundiLrics,  we  do  not  employ  pcruibwon  for  the  atomacb. 
The  only  ixnl  boundary  is  tliat  on  the  side  tuwanl  the  intestine,  which 
gives  the  situation  of  the  greiitcr  curvature. 

But  it  is  almiMt  always  very  difficult  to  determine  tliis  line  (there 
being  a  tympanitic  sound  on  lioth  sidi>s  of  it,  with  only  ■  difrerence  in 
|Hli-h).  Wc  ciin  hurilly  even  maintain  ils  corroclmiM  without  the  aid 
of  inspection  and  palpation.  Thii*.  percussion  of  ihe  stomach,  for  the 
grmt  majority  of  cohm,  has  an  extremely  doubtfiil  value. 

On  ihf  whole,  wc  "ct  the  best  result!*  fnjm  iK'rcu»ioii  in  lienltli,  and 
particularly  when  the  stomach  bus  Itoen  artificially  dilated.  With  tbu 
former,  wc  then  find  that  thcgreater  curvature  usually  i*  somewhat  above 
the  umliilicui*.  sometimes  reaching  to  it.  When  the  ?tt«mae)i  is  moiler- 
aiely  full,  it  commonly  stnmls  about  miilway  between  the  apex  of  the 
xiphoid  process  nud  the  umbilicus.  If  the  stomach  is  dilated,  the 
iKiundnryis  lowcrdown  (sec  Inspection.  Palpation).  Likewise, should 
tile  It^vier  curvnture  be  lower  down,  it  con  be  wade  oat  by  the  aid  of 
percuwion. 

.\u(ither  procedure,  but  one  which  is  not  alwftvs  sueetssfal,  is  &rst 
to  empty  tlic  stonueb  as  much  ns  powihie  (see  Emesis),  then  to  porcius 
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the  nbflomen,  Hw  pntitfDt  being  in  the  stuidinj;  position.  TTsually 
do  not  find  nn)*  boumlurir  for  the  slomBch.  Then  we  have  tlic  patient 
tlrink  fredy.  uni]  again  percuiw  while  he  is  fltaailiog.  In  tlie  lower 
part  of  the  stomach,  hoDce  above  the  greater  curvature,  about  in  the 
middle  line,  vre  shall  find  a  dulness  whiL-li  iudiuates  the  situation  of  the 
greater  curvature,  nnd  thus  a  possible  dilatation  may  be  recognized 
{modified  after  Pensoldl).  This  duhiess  may  sometimes  be  directly 
proved,  without  any  preliminary  procedure,  if  the  stomach  is  partly 
filled  with  fluid.     The  dalness  disiippears  when  the  patient  lies  down. 

There  ia  distinct  dulness  with  tumors  of  the  abdomen  (strong  per- 
cussion) only  when  they  are  very  thick,  and  this  is  not  often  the  ca««. 
Hence  they  usually  give  stomach-resonance.  But  tumors  of  tlie  liver 
and  spleen,  on  the  other  hand,  almost  always  are  dull  because  ibey  are 
larger.     Yet  this  diflerence  is  not  an  entirely  sure  sign. 

Rod-pleiimeter-pfrfutgicn  (see  ]).  130)  over  the  stomach  usually 
g^ves  a  beautiful  silver  tone.  It  is  employed  for  determining  the 
boundary,  under  tlie  supposition  that  in  this  way  the  person  who  is 
listening  over  the  stomach  must  hear  the  high  silver  tone  just  so  long 
as  hia  osuBtant  percusses  over  the  stomach  ;  hut  the  result  of  this  pro- 
cedure ia  hardly  ever  positive  enough  to  give  it  value. 

That  part  of  the  left  lower  lobe  of  the  lung  is  designated  as  the 
"circular  stomach-lung  space."  where  a  tympanitic  sound  may  be 
heani  with  strong  percussion  (Ferber).  We  may  likewise  Speak  of  s 
■'circular  Btomach-liver  space,"  sometimes  even  of  a  ''stomach-faeMrt 
space  "  (see  page  203).  None  of  these  have  any  value  for  delerminiag 
the  sine  of  the  stomach. 

The  II.m,f-moon- shaped  Spack  (Tkai)Dk\ — It  is  that  portion  of 
the  lower  left  purl  of  the  thorax  which  lies  below  the  lung  (or  heart) 
between  the  liver  and  spleen,  and,  as  a  rule,  in  health  give«  a  tympa 
nittc  »ound.  most  frcquenlly  a  stomach  sound,  but  not  infre(|uentl] 
slito  an  intestinal  sound,  or  both.  It  is  discovered  by  gentle  per- 
cuseion.  OccaAionally,  in  health,  we  here  find  dulness  instead  of 
tyinpanitM,  and  thvn  only  when  the  stomach  is  decidedly  full,  or  when 
the  full  trnnsverse  colon  is  here  parietal,  or  when  the  greater  omentum 
i»  unu-tually  loaded  with  fat  (Weil). 

In  rnlarijimrtit  of  the  liifr,  of  the  left  heart,  and  of  the  spleen, 
this  Mpaco  will  always  be  found  correspondingly  smaller.  But  ita 
behavior  in  certain  conditions  of  the  left  lung,  or  of  the  left  pleura,  is 
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'  CtpeoBl  ditpHNrtio  inierwt.  ExtnUtioit  in  tliu  loft  plcurn  tuusllj 
CMUM  dolMM  wrrMpondingty  mHj-  in  tliv  iipprr  portion  of  tliis  space, 
in  tliat  it  first  oollceti  in  tlie  noniplemenury  pleural  tinui.  As  tfa« 
oxudatioD  incrcuM,  tlio  Inilf  nioon-#1inpc*l  epnoe  (limiitixhc-i  more 
uiitl  mora,  the  dulnt»i  somdiniM  oxlcndtiig  it«  fiir  u  tlii;  boixl  of 
the  ribtt,  depending  upon  thu  rnnooDt  of  duwnwird  prcmiire  of  th« 
diiiphrngm  (iiiik-ss  there  nro  pk-iirilic  mlhraions  in  the  pleural  sintw.  in 
which  CMO  no  do  not  have  the  spttco  dimini»lii?<l).  As  the  pleuritic 
exudation  i*  nhsorlH-d,  the  spum  rtvuincs  its  norninl  proporliuns.  uid 
if  there  is  shrinking  oftcr  the  nh«<>rpticn,  it  bcconic«  greater  than 
normal,  for  the  renson  thnt  the  lower  border  of  the  lungs  i|ae«  not 
again  conio  down  to  its  fornior  place,  and.  on  the  other  hand,  the 
diaphragra  stands  higher.  Rarely,  with  pneumonia  of  tlie  whale  lefl 
lung,  or  its  lowerlobe.  the  half-inann-«hnpeil  spai-e  becitncs  verr  alightlj 
smaller,  as  a  result  of  the  enlargement  of  the  lung  daring  hepatlutioo, 
and  also,  prabably,  from  a  small  pleuritic  exudation. 

It  is  to  bo  observed  that  in  nn  aculv  disease  of  the  left  half  of  the 
chest,  an  early  distinct  diminution  of  the  half- moon- shaped  space  is 
made  manifest  by  a  certain  degree  of  dulness ;  a  marked  diminution  of 
the  space  indicates  very  plainly  a  pleuritic  exudation ;  and  if  there  is 
«xleni4ivc  dulness  in  the  left  half  of  ihe  cheat,  if  the  differential  diag- 
nosis between  pneumonia  and  pleurisy  is  uncertain  (see  p.  158),  then 
a  decider)  diminution  in  the  sise  of  the  space  speaks  with  strong 
emphusis  in  fiiTor  of  the  latter. 

AUl»CrLTATtOX   Of  TUB  STOMACH. 


TIlis  hoa  value  in  only  one  direction,  but  that  is  not  to  be  under- 
valued. When  palpation  is  made  by  strokes  upon  the  region  of  the 
stomach,  striking  more  or  less  strongly,  according  to  the  sonsibility  of 
the  patient,  very  short  blows  with  the  tips  of  the  lingers,  we  somo* 
timea  hear  a  ttplashing  which  in  loud  enough  to  he  begird  at  a  distance. 
ThiA  reeulta  from  a  certain  relation  between  the  fluid  and  the  gus  in 
tJie  ilomach  even  in  health,  hut  very  much  more  frc4uent1j  in  dilata- 
tion. Hence,  in  making  a  careful  examination  of  tlie  stomach,  we 
muHl  alwavs  empKiy  it.  In  itself  it  does  not  indicate  anything,  even 
tlioiigh  it  )!•  uflen  found  when  the  examination  is  frc<]»eni1y  repeated. 

If  we  Apply  the  ear  when  the  stomach  is  influtcKl  with  carbonic  acid 
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we  shall  hear  a  loud  seething.  We  can  recognize  the  same  thing,  bnt 
leds  distinctly,  in  dilatation  of  the  stomach  with  fermeDtation  of  its 
contents. 

It  is  evident  from  the  above  that  very  often  anatomical  diseases  of 
the  stomach  exist  without  any  physical  signs.  This  is  almost  always 
the  case  in  the  different  forms  of  nervoiu  dt/Bpepsia,  which  are  accom- 
panied with  marked  subjective  symptoms.  Hence,  in  most  cases  of 
aflfcctioD  of  the  stomach,  the  examination  of  its  contents  gives  nauch 
more  important  conclusions  than  the  local  examination.  Therefore, 
especial  attention  is  called  to  the  former. 

EXAMISATIOS   OP  TUB   ISTESTISES. 
IXlipECTION    A-VU    PALPATION. 

In  employing  the  former,  there  must  of  course  be  illumination. 
The  patient  being  in  the  dorsal  position,  we  inspect  the  trunk  as  a 
whole,  from  ii  distance ;  in  detail,  close  at  hand,  palpating  with  a  warm 
hand.  Then,  carefully  grasping  a  part,  we  notice  always  Sret  as  to 
the  nniouiit  of  tenderness,  when,  if  there  is  any  suspicion  of  simula- 
tion or  exaggeration,  it  is  best  not  to  nak  whether  we  are  causing  pain, 
but  simply  to  notice  the  result  of  &  moderate  and  also  stronger  pres- 
sure. After  completing  the  first  examination,  which  gives  one  the 
bearings  of  the  ca.se,  inspection  and  palpation  go  very  closely,  hand 
in  hand,  together ;  for  tins  reason,  we  speak  of  tliem  together. 

I'ain  produced  by  pressure  [Tenderness].  A  diffuse  dull  pain  often 
occurs'vith  intestinal  catarrh.  A  likediffuse,  but  generally  an  extremely 
severe,  pain  is  observed  with  acute  general /lertfrt/iffi)'.  (,'ircumseribed 
tenderness  is  especially  frequent  in  the  right  iliac  fossa.  It  is  often 
quite  marked  in  ahtlointnal  ti/p/ius  [lyphrail  fever],  often  more  severe 
in  intentina!  tubercufosig,  moderately  severe  in  /^y/i/iV/xnnd  affections  of 
the  vermiform  appendix,  in  both  the  liist-named  di.sciwes  generally  (not 
always),  in  connection  with  other  lowil  signs  (wliich  see).  Pain  in 
the  left  iliac  fossa  is  connected  with  tlio  descending  colon  (especially 
dysentery).  Very  circumscribed  severe  pain  shifting  about,  may 
occur  with  a  circumscribed  affection  of  tlie  small  intestine,  as  invagi- 
nation (see  Palpation,  Intestinal  Tuberculosis).    In  many  cases  ruptures 
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rcqiiiro  vcr^-  unpocinl  nttcntion.  (Wmk»  upon  mrgerv  ure  lo  be  oon- 
sulio'l  rDgnrcling  tliwe).  It  in  to  bci  Turthcr  rciimrkc<l  that  pain  in  th« 
abdomen,  according  to  its  locatioii.  m%y  como  from  uiy  of  tho  orgetat 
contained  in  \\a  carity.  ami  sIm  from  ib  wnlU;  from  the  natcrior 
abdominal  wall  (abscess);  pain  in  tlio  in};iiinsl  region,  from  pmas 
abscess  in  the  iliac  regions,  from  the  Bocrnl  spinM  (inflammation, 
timiorf). 

Tlie  general  extent  of  tbc  abdomen  may  be  diminisbed  bj  b  layer 
of  fat,  by  gas  in  tbe  intestines  (intestinal  inetcorism,  tympanites),  as 
il  occurs  conlinually,  scarcely  patliologically.  »^ct  hearty  eating,  otUn 
Kjtii  n  large  development  of  fat ;  bat  we  may  also  have  it  in  every 
variety  of  degree  as  a  pathological  condition:  in  oculo  and  dironio 
catarrh  of  the  intestine,  inteilinal  stenosis,  in  nculc  and  chronic  ponto- 
nitis,  and  in  abdominal  typhus  [typhoid  fevorj,  where  it  is  often  of 
diagnostic  value.  According  to  the  amount  of  distention,  the  ibilomeit 
is  morv  or  less  full,  which  elianges  ita  normal  soft  condition  to  one  of 
mnrked  m>isiance.  When  there  it  mitrlced  meteori*m,  the  liver  and 
<liiipbm);ni  are  pressed  upon,  and  by  tho  latter  the  lungs  and  heart 
are  prtv^ed  npvanl. 

In  a  cose  of  typhus  abdominnHs  [typhoid  fever]  1  once  mw  an  fx* 
tensive  inflammatory  undcnniniug  of  the  abdomitiol  wall,  which  very 
closely  simtilntiil  meteorisin  by  considerably  di^fteiiding  the  abtloinen. 
which  prov<i]  to  bi-  uri  abiN'rw  in  ibo  abdominni  muscle.  For  distention 
of  tbe  abdomen  with  fluid  and  air  in  the  peritoneal  sac,  e«o  IVritoneum. 

There  mny  ho  circn inscribed  distention  of  the  abdomen  from  a  great 
varii:iy  of  ciiues:  vaunt  frei)iicittly  frurn  some  condition  in  tlie  peri- 
tonoilMi  (nbieh  we,  ami  afsn  llm  n^xi  page  under  Tumors). 

Uimtnishe<l  volume  of  tbe  abdomen  (dnivriug-in,  sinlcing-in)  results 
from  nn  insufficient  im.  nif  •••  u  ■  n  Mirncnt  from  any  cause  (wjifcially 
from  diM-iiM*  of  till.'  i^-'jili  1^11-.  J. ,  li.iric  sleiio«is,  any  cachexia — iu 
short,  frotn  any  disntse  that  rei]uirc«,  or  rrsults.  in  restricted  diet. 
Usually  tliis  oudllion  is  more  otpecially  manifwlcd  by  the  absence  of 
fat  and  wasting  of  tlie  abdofDinal  muscles.  A  {korticnlarly  marke<l 
— the  so-caIte«l "  wraplioid  "— drawing-in,  probably  related  to  an  active 
contraction  of  tho  abdominal  muscle*,  occurs  in  meningitis,  particularly 
basilar,  and  in  lead  colic. 

IntfMtiitiit prrittiifti*  exceptionally  can  be  seen  when  the  abdominal 
wall  is  very  thin  and  lax.     It  occurs  almost  exclusively  in  women 
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who  Iiav«  bad  children  (particularly  iF  there  is  a  M-paratJon  of  tlie 
revti  tDiisclefl).  It  is  to  be  dl«tinguialie<l  from  its  similarity  to  what  is 
dmcribod  as  p-ithologicul  perisiutius  only  by  tlio  absence  of  other 
phenomena,  mid  by  the  narrovrness  of  the  intestinal  figuri?. 

Peristalsis  that  is  pathological  is  an  important  risible  and  palpable 
eign  of  stenosis  of  the  iotesline.  and  occurs  in  the  portion  of  intestine 
above  tlie  stenosis.  We  observe  a  round  projection,  with  (lie  sloi 
motions  of  a  worm,  now  ilisappearinj^andot^en  immediately  reappearing  J 
in  a  spot  not  hr  distant,  so  that  we  have  the  pheDomenoD  of  pcrisialsn.] 
Tlie  intwtine,  as  it  becomes  prominent,  is  moderately  resistant,  and 
is  ofW-n  distinctly  distended.  [During  the  instant  of  greateet  disten- 
tion t)ie  prominence  is  more  distinctly  tympanitic]  The  reeisluicc  may 
become  greater  in  chi-onic  atenojis  of  the  intestine  with  hypertrophy. 
Sometimes  the  last  swelling — that  is,  the  one  just  above  the  point  of 
atenosi<) — is  the  liirge»l,  and  suboides  with  a  loud  cooing  or  biirslitig 
sound.  This  phenomenon  may  have  a  very  great  variety  of  manifeH- 
tations,  generally  with  a  prcHsing,  choking  pain,  and  it  may  manifest 
itself  under  gentle  hlow.t,  with  farndiiation,  or  even  by  merely  ex- 
posing the  surface  to  the  air.  It  is  usually  very  difficult  to  draw 
any  conclusion  regarding  the  portion  of  the  intestine  involved  by  the 
location  of  the  phenomenon  or  the  direction  of  the  peristalsis.  On 
account  of  its  thickness,  we  are  apt  to  luistake  il  dilated  loop  of  uat 
int«stiiie  fur  a  portion  of  the  cidon. 

Ciicumscribe'l  tamore  of  the  inU»ti'ne  are  always  felt  before  thej 
can  be  seen.  They  may  be :  1.  Balls  of  feces,  scybala,  in  the  large 
intestine,  often  recognized  by  being  arranged  in  a  circular  form,  by 
their  location  (which  is  often  deoeptive),  or  by  their  retaining  an 
indentation.  Soinetimea  we  are  only  able  to  be  positive  regarding 
their  nature  by  their  disappoarunee  after  free  purgation  2.  Tumors 
of  the  intestine  are  either  new  formations,  which  are  generally  very 
firm,  uneven,  or,  from  invagination  of  one  portion  of  the  small 
intestine  into  another  or  into  the  large  intestine,  which  arc  round 
vennilbrm  tumore.  The  former  are  entirely  fixed,  the  latter 
may  suddenly  liisappear.  Both  may  be  connected  witli  signs  of 
stenosis  of  the  intestine.  If  they  belong  to  the  small  intestine,  they 
usually  more  or  lesa  change  their  location.  (For  distinguishing  these 
tumors  from  those  of  the  other  abdominal  organs,  of  tlie  peritoneum, 
anil  of  the  abdominal  wall,  see  below.  For  iullntumatory  tumors  of 
tlio  intestine,  peritvphlitiit.  etc..  see  reritoneum.) 
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Turner*  of  tht  rcHum  cannot  be  recogoixed  from  the  abdamen  (see 
for  ilicflc,  below)  Those  at  the  point  of  union  betveen  the  tran§vone 
and  the  dMci>n'lii)g  culon  axe  ofien  recngiiJKoil  Inte,  becanw  tb«j  lie 
conccnU-il.  Thi-y  innv  enxily  be  confuundeil  with  tumors  of  Uio  splren 
or  with  tiK-  kidno_V!4  (which  tiee).  In  thiii  cuiiiiectinn  we  must  beur  in 
mind  tlio  phenomena  of  Ktcnwis.  (P'or  pcrit^ncid  friclion-sounds.  sou 
Pcritoncnm ;  for  cooing- ootindn  thnt  citn  be  fell,  nee  Aiifeultiition  of 
the  Inu-«tine.) 

Palpation  of  the  rcctntn.  Tbip  rectum  initut  be  exnmimil  with  tlio 
finger  if  the  movement  of  the  bowels  or  the  clmnwter  of  ilio  xtooix 
indicate  dioenw  of  lhi»  orgnn,  or  if  diKmNo  in  the  neighborhoo<l  (bj*  the 
wall  of  the  true  pelviti,  the  pro^tnte  in  men,  the  uterus  and  ilx  onnevie 
in  women)  is  simpt'ctH.  In  niakini;  the  examination,  we  fir«t  i>1>iain 
a  view  of  the  nniu  extcrnidlv  (im  to  vanc««,  pedunculated  new  Ibnun- 
tions,  which  sometimes  eomc  into  view  nt  the  aiiuit  from  above  the 
Hcxtire,  an  exiiM-iml  recial  fixiuln).  Sometimes  it  is  also  neooMary  to 
obtain  a  thorough  emptying  of  the  bowel  boforehiind.  The  index- 
Enger  is  to  be  oiled  and  introduced  with  the  ]>ntiL-nt  cither  lying  on 
the  »i<le  or  hack.  (For  cxiutiining  during  narcoviH  by  introducing  the 
whole  hand,  see  works  upon  surgery.)  When  t)ie  rectid  nuuml  is 
employed,  in  order  to  reach  a  stenosis  beyond  the  rench  rjf  the  finger, 
the  greuKvtt  care  is  necessory.  It  i»  best  to  employ  a  sound  open  at 
tlic  end,  so  ax  to  throw  in  some  lukewarm  water  by  mcaiu  of  an 
irrigaiur.  m  that  any  olMlruciion  lo  the  passing  of  the  sound  may  bo 
gotten  out  of  the  way.  Soinvtinics  a  largo  i|uatitity  of  water  is  thus 
employed,  as  recommended  by  Hogar  (sec  also  the  works  upon  surgery 
for  the  employment  of  the  mirror  in  making  the  examination). 

Distending  the  descending  colon  by  inflating  it  with  air  introduced 
from  the  imui*  through  the  soun<l,  if  carefully  done.  i«  not  dangerous, 
and  is  wry  ttrcngly  recommended  for  determining  tlii.-  location  of  the 
colon  with  refrrciii'O  to  other  organs,  tumors  (sec  spleen,  kidneys),  the 
figore  and  condition  of  tlio  colon  it««lf. 

pBKcrsslox  or  the  istkstisk. 


Generally  the  intestine  gives  a  tympanitic  sound;  with  meteorism  with 
great  tension,  it  may  bfwunie  cWr  nun-tympitnitic.  Over  large  intes- 
tinal loops,  and  also  over  the  stomach  (with  like  tension),  tlie  sound  ia 
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dco])t'r  Ui«n  over  nnrrow  portions:  over  lax  portiona,  it  is  de«per  than 
oxVT  tlineo  umlcr  elmng  icnsioD.  But  we  ran  liHrdly  ever  determine 
u  to  the  wiiiili  of  ffliiy  portion  of  intesline  by  the  rcMmance,  chiefly 
liecnuitrof  the  influt-ncDof  teo^ion,  nhich,  forssiugle  loop  of  inteeLiti«, 
we  cnnnot  at  all  cuittrol.  Hence,  we  cannot  with  ceruinty  determine 
b;  percuiwioR  the  boundnry  between  the  colon  auil  small  int«.4lino,  a 
dilutaiioD  above  a  slenosiH  from  another  portion,  or  inti.-stJiio  from  the 
stomscb.  At  most,  we  can  only  determine  the  kouuJary  of  iLq 
dceccn<lin^  colon  b?  artificially  inflating  it. 

(For  (letermiiiin);  by  pircuiuion  the  boundiirtes  of  iJie  abdominal 
organs  that  do  nut  contain  air,  sec  under  tlie  different  ones.)  Into»- 
tinal  tiUDOrs  do  not  always  become  so  large  ua  to  give  dulncw.  In 
percussing  ibeni,  we  first  [ireos  tolerably  deeply  with  ibe  flngor  used 
Bs  picximeler,  and  if  we  do  not  find  duluesa  we  pms  still  doeper,  in 
order  that  we  may  push  aside  ant  fold  of  intesline  that  may  lio  orw 
the  tumor  ("deep  percussion,"  Weil). 


AU^CULTjtTIOK   OP  THK   INTRRTINE. 

Borhfirj/jpui  and  splasbin}^,  which  may  often  be  heard  at  a  disunCd 
and  are  in  tlipnmelvcB  very  troublesome  (especially  in  women  who 
have  had  children),  do  not  have  any  further  sigtiificaticc.  A  loud 
cooing  is  not  without  diagnostic  value,  if  it  occurs  at  tlte  c1o»c  of  on 
attack  of  pain  like  straiigulstion.  Even  if  wg  cannot  see  any  inic«- 
lioal  peristalsts,  -a-e  must  remember  the  pa<fiibility  of  tttciiosis  of  the 
intciitine.  Although  formerly  too  much  importtince  was  attiidicd  to 
it,  yet  there  is  some  diagnostic  value  iti  the  cooing,  which  ia  more  tny- 
queiiily  fell  than  seen  in  (he  ileo-uecul  region  in  typhoid  fever  (ilio- 
ciccal  cooing). 

EXAM1.\ATI0X   OK  TlIK   PKHIToXEfM. 

Pathological  conditions  of  the  periconeuni  are,  in  part,  of  saoh  a 
ehanctcr  that  they  affect  the  outer  layers,  iho  coverings  of  the  other 
abdominal  vtsccru,  hence  possible  anomalies  of  tlie  peritoneum  may 
he  overlooked  in  the  direct  examination.  Thus,  very  many  diseases 
of  ot))ei'  abdominal  organs  are  combined  with  those  of  the  peritoneum, 
Tbia  fact  and  the  anatotnicnl  interrelations  of  the  diaphragm  and 
certain  other  organs  make  it  veiy  difficult  to  give  a  aeparute  descrip- 
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Uon  of  its  physical  lUagDosin.  In  wliat  follows  we  inention  what  may 
be  Icamo]  in  puritoncnl  diMOMs  by  the  separate  metliods  of  examina- 
tion, but  Kii  cull  ntl«iitian  to  lliu  point  that  the  examiner  ought  to 
Icnni  to  give  bin  attention  to  all  the  ab<)ominal  organs,  by  inspection, 
palpation,  etc.,  at  the  tianie  time. 


ixsrEcrtos  of  the  abdomen. 

In  (li«eaM8  of  the  peritoneum,  this  may  reveal  dixientiuu  of  tli« 
abilomt'ii,  which  may  be  quite  considerable,  ati4  quite  like  intestinal 
meteoi'ixiii.  Mitfori»mu»  peritonei -~liiat  is.  escape  of  air  into  the 
abdominal  cavity  from  tlio  intestine  or  stomacli— is  a  very  serJoiw 
oonilition,  which  alwnys  rt-Muttx  in  peritunilis.     (See  below.) 

Tlierv  is  gcncml,  thou;'h  often  unequal,  distention  when  tliere  is 
frcely-niovable  fluid  in  the  peritonoul  cariQr:  aseitea.  Such  a  fluid 
effusion  collccti  in  the  most  dependent  part  of  the  abdominal  carity, 
first  in  the  true  pelvis ;  then,  as  the  amount  incre:iscs.  it  rise«  higber. 
reaching  the  abdominal  nail,  where  its  level  may  stand  ut  iliflurent 
heights.  The  abdominal  organs  that  conmin  air  float  upon  the  lop  of 
tlie  fluid  so  far  as  the  peritoneal  fold  penniis.  In  consequence  of  the 
increased  internal  pi-essure,  the  abdomen  is  broader,  and  the  lower 
part  contains  the  fluid,  while  the  intestine,  containing  air,  lies  at  the 
upper  pari,  and  is  in  contact  with  the  abdominal  wall.  But  the  fluid, 
since  it  is  finely  movable,  occupies  always  the  most  dependent  part 
with  every  change  of  position  of  the  body,  and.  if  llie  tension  of  ihe 
abdominal  wall  is  not  too  great,  there  often  results  an  unequal  di^en- 
tiim  of  the  abdomen  which  varies  with  the  position  of  the  t>ody.  En 
the  dorsal  position,  it  is  quite  toward  the  sides ;  when  lying  upon  the 
side,  it  is  over  the  inguln;d  and  lumbar  regions  upon  i»ii?h  oide; 
while  in  the  silting  posture,  it  611s  the  dependent  nbdoininnt  nidcn,  ilie 
upper  portions  being  empty:  and  in  standing,  the  lower  part  of  (he 
abdomen  projects.  If  there  is  so  largo  nii  elTuaion  ns  to  fill  the  abdo- 
men  very  fall  there  iit  no  change  in  tlie  diHtention.and  it  is  aUo  more 
regular,  like  tliat  wc  have  with  marked  iiieteorinn.  (Regarding  the 
high  position  of  the  diapbnii^ui,  when  there  is  distention  of  the  abdo- 
men, see  Kespiralory  Orgnn.i  and  Liver.) 

If  the  skin  is  examined  when  there  i*  markcil  cfTusion  it  will  not  at 
all  look  as  it  usually  does:  on  account  of  (he  tension,  it  is  smootJi, 
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ahining,  sn<l  shows,  I'Jtpociall;  in  the  depondeot  jurW,  a  p«culiir 
bluish  sliimm«r.  \Vti«ii  t)ic  t«n«ion  is  of  long  stoiiiliRg,  thctv  are 
colorle»a  s(ro»kii  or  slrite  vrbicb  nre  formed  in  the-  ttkiti  bv  tbo  con- 
iinuftii»  siroiching,  w  in  the  Miini  resulting  Troin  prugnnncv,  n^-ctllod 
from  their  chief  caiue.  The  umbilicus  may  be  oblitcrulcj  or  i>vod 
project.  In  luitrkuil  (utriUt,  the  culnnoous  reina  of  the  nbdomeo  are 
fount]  enlnrf^i],  sinoc,  lu  collatvra]  veins,  thcr  mn»t  lukc  np  the  over- 
flow i>rtheintn-fth<]on]inalvoin«,  which  are  com  pressed.  Undcrsome 
drcumstiinccti.  there  niny  bo  <vdcm&  of  the  Irgs  from  comprcssioD  of 
the  iliac  vniis.  (Rc^nrding  the  caput  rnftfiutr  nnd  the  nbdominal 
vein*  in  gvoeml  in  cirrhusis  of  the  liver,  see  under  Lircr.) 

AafiUa  that  moves  nbout  genendlj  results  from  Iransudatioa  into 
tlic  nbdominul  cavity  from  Btuis,  beiog  rarely,  cxpcpt  in  the  b^nnii 
of  a  disenjse,  ik-peudent  upon  inflammatory  exudations.    In  the  formi 
CUM.  it  is  either  a  partial  indiottion  of  generul  dropsy,  and  connected 
with  (Dilema  (sc^e).  or  entirely  the  result  of  obstruction  of  tlie  port 
vein  (eirrlioeis  of  the  liver,  compression,  and  thrombosis  of  the  vein),! 
In  the  latter  case  it  is  a  sign  of  peritonitis.     (See  under  Palpatiou. 
Percussion.) 

Circumscribed  distention  of  the  abdomen,  where  there  has  been  Httle 
vr  no  chau(;e  in  posture,  may  be  due  to  inflammatory  fluid  exudations, 
which  ure  enclostHi  between  adJiesians  of  the  intestine  to  itself  or  ttie 
abdominal  wall,  or  by  any  kind  of  tumor  in  the  abdominni  cavity; 
nnd  ulso  by  tumon  or  ubscess  in  tbe  abdominal  wuU  itself.  Circum- 
scribed dislentioQ,  with  inflummalory  redness,  indicates  ft  discharge 
oiilwiinl  of  un  abscess,  nther  ft^iil  or  some  other  collection  of  pua  ia 
tbe  abdominal  cavity,  or  of  the  abilominal  wall. 

In  diseases  of  the  peritoneum,  palpation  gives  very  important  signs ; 

Fah\  in  all  inflnttimutory  afl'ectiona.  It  is  usually  very  severe  in 
acute />''riVon If t«,  ^umeiiiuett  so  great  that  the  slightest  motion,  or  even 
the  lightest  covering  upon  the  abdomen,  cannot  be  borne.  This  sensi- 
bility iit  nn  important  indication  of  jterilonitis,  especially  in  distinguish- 
ing tlieordinary  intestinal  mcteorism  from  the  intestinal  meteorism  with 
peritonitis,  Komclimcs  also  in  diHtingiii.«hing  inllnmmatory  ascites  from 
dropsical  a.Hciics.  ('ircunMcribr-d  piiin  may  imliniie  a  ci  re  it  m  scribed] 
peritonitis,  as  it  i>ccurit  moro  parllcuUrly  over  tumors,  HbM:!.^*  of  tb«'1 
stomach  and  intestine.  In  chronic  peritonitis,  especially  in  luberen- 
losis,  sometimitt  there  i.-i  entire  absence  of  temlerncss. 
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Now  and  tb«D,  in  ehronio  peritonitis  there  is  a  f^eneml,  more  or  leas 
sjmmetriotl,  bordoen  of  the  nbdoiDinul  wall — diut  is  lo  »Ay,  it  feels  m 
if  it  wcro  thickened.  This  ix  to  be  distinguished  from  tbo  ^aeral 
increued  miMnnco  from  tetisioii  <lue  to  market!  diatcntion  of  tbo 
abdomen  from  metcorixm  and  iwtilos.  Thus,  there  is  it  marked  differ- 
enoc  between  the  rMistitnee  of  fluid  and  llial  of  meteori.tm  in  a  fold  of 
intestine.  The  Utter  Inut  more  the  feeling  of  an  atr-pillowr,  the  fonner 
is  more  like  a  matvriAl  ttuhitancc.  But  we  reeognise  iluid  with  much 
more  ceruinty  hy  the  fe«lin|;  of  Huctuaiion,  undulation,  .\  luuid  is 
laid  Hat  up'in  the  surface  of  tlie  abdomen,  and  then  the  abdominal  wall 
is  tapped  lij^htljr  with  one  or  two  fingers,  just  >lh  in  direct  pf^reustion. 
If  both  hiinik  arc  used,  flaccuation  i«  found  in  a  place  whi^re  tlior« 
is  an  accumulation  of  (luid.  and  the  stroke  of  the  wave  ia  felt  with 
erery  top  of  tlie  lingers.  In  this  way  the  prntence  of  even  a  smull 
tmount  of  fluid  in  the  abdominal  cavity  can  l>e  made  out  with  great 
oertsinty.  Whtm  thero  i:t  great  elTu^iftn  under  Iiij^h  preftture  this 
sigu  may  fitil.  Ou  the  »tber  hand,  we  may  bo  deceived  in  tlie  ciuc  of 
persona  who  have  a  large  accumulation  of  fat  in  tlio  abdomen  by  tlifl 
treiahling  of  tlic  layora  of  fnt,  and  poa-iibly,  ^sa,  by  the  fat  in  the 
abdominal  cavity,  in  the  omentum  v^pecially. 

Very  much  incrciL'tcof  resiAtmico,  and  thus  an  indi»ttnct  iluctuniion, 
generally  occurs  when  the  peritoneal  fluid  is  encysted.  Oireumscribed 
Itard  rosisuincc,  now  like  a  round  tmll  and  again  cont-like,  occurs  with 
extremely  great  variation.t  in  chronic  peritonitiit,  not  alone  of  the 
Inbercular  variety,  but  also  in  tlie  so-culled  simple  peritonitis  from  io- 
6aniinaiory  new  fonnaliont;  noverthvlcNs,  the  former  is  usually  the 
nitcti  more  frequent  condition.  Particularly  often  in  this,  although 
BOtnetimes  also  in  simple  chronic  peritonitis,  wc  fctrl  above  the  navel  a 
(Icow  tran^ver4e  string:  the  omentum  is  shrunken  and  thickened  by 
inflammatory  products.  Bcstda  there  nrc  usually,  but  not  always, 
tli€  signs  of  cnoy»ted  or  even  of  free  fluid  in  tlio  poriioDeol  cavity. 
Exactly  the  same  phenomena  are  present  in  carcinoma  and  sarcoma  of 
the  peritoneum. 

There  occurs  in  an  acute  way  resistance  in  the  neighborhood  of  the 
eeeum  in  ly/i/ititu  and  f^rififphlitu.  Ilcm  thcro  is  generally  a  cir- 
cumscribed globular,  or  flattened  globular,  tumor,  nsunlly  immovable, 
which,  at  first  at  Icnst,  is  extremely  lender.  It  indicates  a  6xed  mass 
of  fecos  in  the  cwcuin,  oraninllumniatory  deposit  upon  tfae  serous  side 
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of  tlic  nccaiD.  or  hath,  [n  iitdnmiiiatory  cum,  Uier«  reautas  for  s 
longtime,  or  (ronpcnnsiiiriitlj  afUtr  recovery,  ndenao  spot  (a  scar  from 
dirtinkon  inflnminalorjr  nuvr  funnalion  in  tlic  poritoneam).  Id  iDflani- 
DiDliori  of  tlio  vermiform  appendix,  we  can  seldom  affinn  that  there  is 
a  tDinor. 

rnlpolioD  of  tlio  peritoneum  ttirongh  the  vagina  in  order  lo  dis- 
cover whether  there  are  tumoni.  exuJationa  in  Dohji'as  "  space  and 
nnywbere  in  the  neighborhood  of  the  uterus,  oapecially  the  difTcrent 
foniiH  of  peri  ton  i  tie,  belongs  lo  gynecology.  It  is  not  necessary  to 
DinMurc  the  circuinforcnce  of  the  abdomen  for  establishing  a  diagnosis, 
but  yet  it  is  valuubk-  for  tlie  purpose  of  observing  the  conm  of  an; 
nhiloiuina]  affection.  luiil  pnrtieulurly  for  ascertaining  tbo  increase  and 
diminution  of  Huid  cxtidations.  It  is  generally  sufficient  to  measure 
the  nbdomtiio]  circumfcrcRcc  across  the  navel  and  the  lower  lumbar 
Tertebrav  It  is  better  nl#o  to  ineusure  the  distance  between  the 
xiphoid  proccM  and  the  symphysis  pubis. 

I'er-'UMion  give<  valuable  information  regarding  the  pcntoneum,  as 
to  whether  there  is  fluid  cfTuHion  in  the  peritoneal  cuvity,  it«  location 
and  nature.  By  percussing  with  some  force  at  what  we  suppose  to  be 
the  boundary  line,  we  can  easily  detennine  the  boundary  between  the 
diilneas  of  Ruid  and  the  tympanitic  resonance  of  the  intestine;  but 
wo  ean  never  distinguish  it  from  that  of  those  organs  that  do  not  con- 
tain air,  ns  the  liver,  spleen,  etc.  The  superior  surface  of  a  freely- 
movable  cfTusion  is  always  horizontal,  and  hence  its  upper  boundary 
line  must  corrc;>pond  to  a  section  of  a  horizontal  plane  drawn  through 
the  abdomen,  ic  whatever  position  the  patient  may  assume.  When- 
ever the  patient  changes  his  position,  immcilialely  ibe  effusion  changes 
its  relations  to  the  abdominal  cavity  (see  above,  under  Inspection). 
Hence  the  result  of  percussion  changes  with  the  position  of  the  body  : 
if  ibe  patient  lii^s  upon  the  right  side,  then  the  portion  of  the  abdo- 
men  which  ia  now  lowest  gives  a  deadened  sound,  while  the  uppar 
boundary  is  horixonlal ;  in  the  left  half  of  the  cavity,  there  is  tympan- 
itic resonance ;  if  the  patient  turns  upon  the  left  side,  this  is  now  dull, 
and  the  right  is  tympanitic.  This  is  an  important  sign,  not  only  that 
the  fluid  is  movable,  but  ofien  that  thei'e  is  Quid  present.  Small  eRu- 
sions,  which  mrely  rise  only  a  little  above  the  jielvis,  wilt  henoe  be  first 
recognized  by  porGU.-ising  when  the  patient  stands  uprigliL  If  there 
is  then  dulnets  above  tlie  symphysis  pubis,  it  immediately  disappesn 
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wlien  the  patient  lie^  upon  the  back.  Very  large  efTusioriA  mny  )itl 
die  abdomen  bo  full  that  the  ioteitinea,  on  account  of  a  Abort  nivuL'ii- 
terv,  cannot  float,  and  honce  oaanot  come  in  contact  with  the  abdom- 
inal wall.  Tht^n  the  alnrngly-distended  abdomen  giveti  n  dull  sound 
throughout,  and  we  someiiuiea  notice  a  change  of  the  boundary  of  dul- 
nen  onlj  in  llie  ponition  on  the  aide,  when  the  upper  purtion  given  n 
dear  tounil. 

When  the  fluid  movea  about  with  difficultv,  hIowIj  and  inconigiletoly 
changing  it^  location  with  tli«  change  of  position  of  ttie  body,  and 
atill  more  if  it  is  entirely  immovable,  in/ttinmalorif  tueiutalion  with 
glueing  or  tidhction  of  the  intestinea  together  and  to  tlie  ^doininal 
Wall  is  indi(^le<l.  If  the  fluid  dots*  not  move  it  is  said  to  be  en- 
cysted. But  not  infreijiK'ntly  even  inflammatory  exudation,  at  ImM 
in  the  beginning  of  itit  eff'iiiiion,  h  freely  movable. 

I'crcusniou  may  hr  an  important  aid  in  recognixing  mttftrritmm 
pfritonriin  so  far  that  in  many  ciutct,  if  adhesions  have  not  already 
been  fumu-d  before  the  occurrence  of  perforation,  It  gives  a  perfectly 
uniform  tympiinltic  or,  if  the  t<-nsiou  is  great,  u  nonMympnnitic  .viund 
over  the  whole  abdotnen,  alio  over  the  region  of  the  liver  and  sphien, 
and  besides,  on  account  of  the  diaphruifin  being  arched  high  up,  lut 
tar  iLt  the  &(Vh,  or  even  the  fourth,  rib.  Not  infrequently  in  thi«  way 
we  obtain  Heubner's  rod- plexi  meter  phenomenon  (see  p.  112). 

Su^jihrfiiie  pcriloKiti;  pyopncumoihomx  itabplirenicua  (Leydcw). 
subphrenic  abscw.  We  uudenttand  by  this  on  ichoroiu-punilent, 
sacRulatcd  peritonitis  below  the  dinplinigni.  F'rom  piirslysis  (partly 
alao  from  irritation),  iho  diaphnigm  in  pu.«bc<l  very  high  into  the 
thorax,  enuring  n  marked  retmction  or  comprenion  of  the  lun»;  of 
that  side.  Tlmt  half  of  the  thomx  in  broadened,  and  by  tlic  presence 
of  pun  and  giiH  in  the  cavity,  one  i^  apt  to  mistake  the  condition  for 
pyopiii-uinothorax.  IVHinnilis  of  this  character  usually  bcgina  at  the 
stomach  AH  nn  ulcer,  or  at  the  intestine,  r«pccially  nt  the  vermiform 
appendix  and  cwi-um.  In  making  a  diircrenlinl  diagiimis,  weobMrvo 
whether,  in  the  ttatttn  pnttm*  or  in  the  previou.'*  development,  there 
were  iiulication.i  of  di.-<«-aM^  of  tlie  lung;*  or,  mi  the  other  hand,  uf  the 
abtlonien.  and  aUo  whether  the  lung  of  the  diseased  side  still  perfonng 
the  motions  of  resfuration.  During  puncture,  it  has  frequently  been 
found  (bnt  tlio  prowure  ri»«s  during  iuspirwtion  in  a  subphrenic  cavity 
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while  it  Tnlls,  of  coime,  in  a  pleural  cavilv.  This  can  be  rMogaixed 
bj  the  varying  rapidity  of  iliecliargc  from  the  aportarc  BMule  bj  the 
n«edle,  or  b;  introducing  a  matiomelcr  iato  the  cavity. 

The  prosenre  of  air  which  has  escaped  into  the  peritoneal  cavity  is 
shown  in  many  cases  by  the  clear,  metallic  ringing,  inteatjual  soimcl  in 
the  upper  part  of  the  abdominal  cavity,  sometimes  eren  a  metallic, 
tninamitted  breathing  sound,  which  it  yields  to  auscaltation.  More- 
over, with  the  inflammatory  deposits  upon  the  reduplications  of  tlie 
peritoneum,  especially  over  the  liver  and  spleen,  there  oocare  syn* 
chronously  with  breathing  a  peritoneal  friction  sound,  exactly  corre- 
Hponding  to  the  pleuritic  friction  sound.  It  is  very  rarely  produced 
by  peristalsis  over  the  intestines.  If  the  friction  sound  is  pronounced, 
it  can  aUo  be  felt. 

Wli(.'u  it  is  advisable,  as  a  therapeutic  measure,  to  draw  oflT  fluid  ttoax 
the  peritoneal  cavity  by  puncture,  it  may  be  of  diagnostic  value  in  two 
wiiytt : 

1.  It  is  then  possible  to  examine  the  organs  in  the  abdominal  cavity^ 
whi<:h  previouiily  were  concealed  by  the  ascites.  Xot  only  does  tbe 
llniil  prevent  ttic  examination  of  the  organs  more  or  leas  oompletcly 
covcrei]  by  it,  but  the  fold.i  of  the  intestine  flouting  upon  it  also  do  so, 
in  ihnt  they  crowd  in  between  certain  parts,  especially  the  liver  and 
spleen,  and  the  anterior  abdominal  wall  When  the  abdomen  has 
been  emptied,  its  wall,  which  before  was  tensely  stretched,  is  very  Lax, 
and  thi«  rcndvnt  the  cxumination  extremely  euny.  Hence  we  can 
DOW  usually  very  cosily  discover  the  diseases  which  catised  the  efluaJon 
(cirrhosis  of  the  liver,  tumors,  which  press  upon  the  portal  vein  ; 
cancer  of  the  stomach,  ovarian  tumor,  etc.),  or  certain  results  of  peri- 
tonitis (bands  of  .■«oar  tissue,  which  oompreaa  the  intestine,  swollen 
mesentorv.  etc.). 

2.  Tht*  lluid  that  bos  been  drawn  off  can  be  examined.  It  is  oa 
important  to  do  this  an  to  examine  pleural  fluid  (which  see,  p.  IGO). 

Tlio  oniinary  hypodermic  syringe,  holding  one  gramme — not  the 
one  recommendi-^l  for  puncturing  the  pleura — is  to  be  employed  for 
puncturing  the  abdomci). 

Exploratory  puncturf,  by  means  of  a  large  hypodermic  syringe,  is 
useful  in  distinguishing  encysted  peritoneal  Huid  from  the  solid  tad 
Buid  contenM  of  certain  tumors  (see  Abdominal  Tumon). 

Chytotu  aKUtM  has  been  observed  in  some  cases  of  compresaioD  of 
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the  thoraoie  duct ;  the  ascitic  flaiti  is,  to  &  varying  oxunt.  milk-Iike 
in  nppMnaoe.  It  coniaina  molecules  of  fut  and  a  ferment  UiKt  forms 
sugiir. 

Examination  uf  tub  Liver. 

Anatomv. — The  liver,  covercj  l»jr  tlic  pcritoticnai,  lies  clwo  \n  the 
diaphragm — within  its  arch — and  is  huld  in  pliico  hy  the  sitspL-riAory 
ligament  and  b^  the  intra-nbdoininnl  pres«urv  exerted  up')ii  its  lower 
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tiaMUoD  of  Ui«  tbormcid  contsDU,  at  the  rtoinach.  aad  ofth*  lir*r.  tremi  la  front. 
(WtiL<Li'iciiX(.,<  Tlia  iitibmknii  lutrhed  liuM  MprMWt  tfao  portlouaoritio  be*rl  and 
llvvr  Ihil  arc  in  contacl  with  tlio  thuncin  wall.  Tbo  portioni  or  IhMe  orpni  Ihat  *n 
not  in  pArl*UU  oantopL  uid  ara  «iTeni4  bir  the  lunga  im  rvprnMiUd  In'  Ihn  light  hktdi- 

■ajC-   (/( ^1,  boriUrnrtherightltingj  gM, 1,  KinUr  nf  lii*  laftliiufi  ab.taAeJ 

I. . . .),  \mtxulATj  of  the  n>ni]ilain*nury  pluuni  •liiui;  i,  ImiDdarr  bctwocu  the  uppor 
knd  mlildlD  lobeaor  tliu  rightluug:  t,  boundiujr  betwcan  Ih*  middle  und  li-werlolMai 
/,  Iwiin.lary  b»iw««n  the  uii|i«r  and  lnwor  lobM  of  III*  laft  lii&g:  v,  unnioob  (giaaUr 
eunaturas 


surface.  About  three-fourdis  of  it  is  in  tlie  right  side  of  the  body, 
and  one-fourth  in  the  left.  With  reference  to  its  superliciAl  topog- 
raphy, A  Urger  portion  of  it  belongs  to  the  right   hypocbondriam, 
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exlfiiiling  into  the  epig».4trium,  nnil  wJUi  o  small  portion  into  the  loft 
hvpocliooJrimu.  Usually  it  dw*  not  •.-xtcnil  m  fur  to  the  left  as  th« 
apex  or  the  heart.  Above,  Hw  lungs  and  linirt  gliJc  over  it,  and  it 
glidos  over  the  stomach  (see  Fig,  13,  p.  78). 

The  fxt4-nt  to  which  iu  »iirfaco  is  in  contni»  with  tho  ihontcic  wall 
18  dctenniticil  by  the  relation  of  its  upper  stirGivo  to  tlie  diaphragm. 
Heiicv.  (luring  expiration  it  risi-jt  in  the  right  halfof  the  body  as  high 
IIS  the  fourth  inivrcattal  spaoe,  nntl  with  ils  oxtrcmc  left  end  to  the 
finh  rib.  Tho  lower  bonier,  in  tho  iirnpular  nnd  middio  axillary  line, 
xtaixU  aliout  at  the  eivvcntli  rib,  in  the  mBmniillflry  line,  just  at  the 
border  of  the  ribit.  then  proceeds  obliquely  upward  tovrard  the  left, 
through  the  epigastrium,  under  tho  IciV  bonier  of  the  ribs,  and  alroodtl 
to  the  apex  of  the  heart. 

In   ihe  middle  line,  it  ^laniliK  about  midway  between  tho  xipbtHd 
proeess  and  tlie  umhilicHs.     Th<!  giill-bkdder  liw  just  where  the  lower 
hordcr  of  the  liver  paxM*  iiiiiIit  tint  right  border  of  the  ribs,  hencAi 
close  within  the  right  nianiuiillitry  line. 

Tho  organs  that  border  upon  the  liver  are  the  lu»g»,  heart,  and 
the  diaphragm  nbovr,  nnd  ihe  right  kidney,  colon  and  stomach  below. 
Tliat  portion  of  ils  upiwr  &*nvcx  surface  which  tg  not  covered  by  the 
lungs  or  heart  is  parietal.  This  parietal  portion  is  very  small  behind. 
As  it  cornea  R)rward,  it  js  much  briMuler,  and  is,  for  the  HKWt  part, 
covered  by  the  eliest-watl,  except  in  tlie  cpigastriam,  where  it  is  free 
from  its  bony  covering. 

With  children,  the  liver  is  in  all  dimenjuon-i  proportionally  larger, 
SCI  that  its  lower  border  is  in  the  axilhiry  line  bdow  the  border  of  tli« 
rib*. 

Normally,  the  liver,  strictly  speaking,  only  move*  in  connection 
with  tlie  diaphragm. 


INSPECTION    OP  THE  LIVER. 

This  is  made  with  the  body  in  the  dorsal  poaition  nodontely 
clevaiwl. 

In  tlie  healthy  condition,  in  adults,  absolutely  nothing  can  be  made 
out.  T\tt  right  and  left  hypoelioiidriac  regions  are  exactly  alike.  In 
small  children,  we  can  sometimw  notice  a  moderate  projection  of  ll)« 
ri|^t  bypodiondriiim. 
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Projection  of  tlie  right  hypocliondrium,  or  nbo  of  the  cpigHStrinin 
md  tlie  region  below  the  right  border  of  the  ribs,  intliciit«e  cnlftrge- 
moDt  of  the  liver.  This  arnat  he  pretty  well  marked,  in  order  to  b« 
noticed  in  this  way.  Where  the  thorax  is  very  eiiff,  tlie  rib*  Jo  not 
usually  project;  but  when  the  ribs  are  very  flexible  (childn-n,  young 
Cnnales).  where  it  can  relatively  easily  t»ke  place,  the  projection  of 
(be  abdominal  wall  is  plainer  if  the  abdomen  ia  a  little  (ill)  and  tb« 
covering  tliin 

Pi«.as. 


Iac>lionoflh«1iiiis>.Ur*r,  ■|il««D,Bmloftlio  kiiluwji,  from btliinil.  (VnL-LnwBU.) 
ni«llrBrftnilipI«en  arc  rvpruanUd  Iijr  the  Mmo  klu'l  of  batchlDK  Mlo  Fig.  ST.    at 

( ),  ]ow«f  twnlwr  uf  th*  tunga;  ed  [. . .  .>,  mmplsmcDUr^  ((locci  ■'  ( l.bonltr 

of  tb«  iiJT ;  */(....),  ImuDdary  l»I««eii  the  iippwr  bh.I  lonrirr  tobn  of  lh«  luii|*i 
J,  IwuiiiUry  between  Ihe  upptr  and  middle  luboi  of  tho  righl  luug. 

If  the  projccttoD  19  entirely  of  the  portion  of  ibe  abdomen  below 
the  border  of  the  ribs,  it  points  more  to  a  displacement  of  the  Uv«r 
downwanl.  There  may  be  very  marked  distention  when  an  enUrged 
liver  is  so  displaced. 

It  is  very  rare  to  see  or  to  feel  the  lower  border  of  tho  liver.  But 
it  may  be.  if.  on  account  of  enlargement  or  displacement,  or  both,  It 
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is  located  low  down,  and  if  th«  obdominnl  wall  is  thin.  Wo  can  llien 
alao  observe  how  the  border  of  the  ticer  movt«  downwud  with  the 
EDotioo  of  the  diaphraj^  in  deep  inspirution.  For  oliwrviog  this  the 
tight  miul  come  from  the  head  of  the  bcil. 

When  the  wall  is  wry  thin,  tumor*  on  lliv  surikce  of  the  liver  in 
contact  with  tlie  abdominni  wiill,  or  on  the  lower  nurlkcc  of  the  border, 
and  alM>  a  distended  guli-blmlder,  can  bo  sectt.  With  deep  brcaUiing, 
l)icv  mulct!  the  motions  of  tbo  diiiphragm  very  plain,  and  they  tnitiamit 
the  motion*  to  tumor*  of  the  stomach  or  omontum,  which  may  be 
adliereiit  to  ilnin,  or,  like  thtim,  visible. 

Finiilly,  artcri.tl  or  venous  livcr-pultL-  may  bo  viDiblo,  cflpocially  the 
latter,  which  always  acci>mpaQte8  enlargement  of  tlio  liver. 

EttJargetHoit  of  the  Im-r  niny  be  dependent  upon  difTerent  disMsea 
of  this  organ,  [n  engorgement  of  tho  liver,  especially  in  mitral 
defects  nnd  in  emphysema,  in  fiitly  or  amyloid  liver,  or  when  it  ia  due 
to  obstruction  of  the  gidl-bladder,  nnd  in  difTuso  hepatitis,  in  certajn 
nculc  infectious  diseases,  th?  cnlurgenicut  of  the  livor  is  tolerably 
uniform,  its  form  being  retained.  It  manifests  itself  by  itt  lower 
bunlcr  movin;;  down  into  the  abdomen,  but,  on  tlio  other  tinnd,  the 
dinphmgm  is  prussed  opwanl  only  when  the  livor  is  very  greatly 
eiilnrgetl,  or  when  the  general  abdominni  pressure  is  increased  (espe- 
cially in  ascites)  The  livor  is  irregularly  enlarged  in  carcinoma, 
euhinucoccus,  generally  in  syphilis,  and  in  abscess.  To  what  extent 
it  IB  noticeable  depends  upon  the  location  of  the  swelling,  whether 
nnturior,  inferior,  i^r  superior,  with  displueement  of  the  diuphragin. 

Dovmward  displacement  or  dislocation  of  the  liver  occurs  generally 
with  depression  of  the  diaphragm,  with  severe  emphysema,  with 
pleurisy  or  pneumothorax  of  the  right  side.  Left-sideil  pleurisy  or 
pneumothorax,  pericarditis,  though  generally  only  to  a  slight  degree, 
press  the  point  of  the  loft  lobe  of  the  liver  downward,  and  thus  tbo 
lower  border  of  the  liver  in  the  epigastrium  is  liorisontal.  Moreover, 
under  some  circumstances  the  liver  is  pressed  downward  by  sub- 
phrenic abscess  (see  above),  which  at  the  same  time  pushes  up  the 
diaphragm.  Lastly,  here  belongs  the  "wandering"  liver,  duo  to 
relaxation  nf  the  suspensory  ligament  (occurring  in  women  who  have 
borne  children).  It  is  only  in  the  two  conditions  last  named  that  it_ 
is  not  in  contact  with  the  diaphragm. 
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Jit  w  lo  be  observed  that  tbe  lower  bord*r  of  the  liver  moves  down- 
mi'd  not  onl;  wh«Q  it  \»  enlargvil,  bat  tlao  wlu-n  it  h  diapluced. 
These  two  coiiilitious  witl  bo  distinguisliO'l  cbifHy  by  palpution  iind 
percussion,  nnd  tlio  can  si  tie  rati  on  of  tho  ■ccompiiaying  conditions  of 
the  orgiiliH  in  the  chest  and  iibdaineD. 

PiapUcemetit  of  the  livor  iipward,  can,  of  oourso  only  tnko  plitoe 
when  the  diaphragm  U  higher  thnii  normiil,  lu  in  rptni«tion  of  the 
lungs,  pressure  from  below,  inflamtnatory  or  nuurutic  paralysis  of  the 
diapbragm. 

PAtPATIOK  0?  TUB   LtVKR. 


lo  every  relation,  this  is  tho  must  important  and  certain  method  of 
examining  tbia  orgtin.  and  hence  must  bo  most  diligently  practised  by 
the  beginner.  Ii  is  best  to  have  the  patient  in  the  ilor^id  posiiign,  and 
the  abdominal  wall  as  relaxed  na  possible.  We  first  scixc,  with  the  wano 
hands,  the  whole  abdoniinnl  sac.  have  tlio  pstient  open  the  month  uid 
breathe  quietly.  Draviug  up  the  limbs  is  of  little  aid  and  disturbs 
&Q  examination.  We  very  frequently  make  use  of  deep  breathing. 
beeuue  in  this  way  the  parts  bidden  under  the  ribs  move  deeper,  and 
the  border  or  any  small  unevenness,  etc,  can  be  felt  more  distinctly 
aa  it  moves  against  the  examining  fingers;  and  lastly,  becau.te  the 
liver  can  be  diatinguisbed  from  other  organs  (kidney,  colon,  omentum, 
often  stomach,  abdominal  wall)  by  its  motions  daring  deep  breathiug. 
Dy  striking  palpation  we  understand  a  bruaijiie  fltnjke  with  the  tips  of 
the  fingers.  We  employ  it  in  metcorism  and  a.<iciles  in  order  to  push 
aside  for  the  moment  a  layer  of  intestine  lying  over  the  liver  or  Hnid, 
and  thus  be  able  to  reach  the  liver  with  the  tipH  of  tlie  Angers.  (Sco, 
moreover,  what  i.i  said  on  page  818  regarding  palpation  of  the  abilomen 
after  puncture.) 

Normally,  in  the  adult,  with  the  ordinary  thtclcness  of  abdominal 
wall,  we  can  feel  ncareely  anything  of  the  liver,  if  there  is  a  thin 
lax  wall  (e-Hpec tally  in  women),  we  not  infrequently  feel  the  edge  of 
the  liver  in  the  mammillary  line  at  the  border  of  the  ribs,  seldom  also 
in  tlie  epigastrium,  particularly  if  it  is  pressed  down  iu  doep  inspira- 
tion.    In  ohildrcD  it  is  onoD  very  distinct. 

For  example,  we  take  a  comlition  bordering  on  the  normal,  the 
•(Mxiled  constrictoil  liver,  a  disease  nlmost  without  significance.  It 
occurs  in  women  who  havo  laced  thetoselves  very  tightly  for  a  long 
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time.  Correspondiog  to  the  anatomical  condition  of  the  1iv«r,  we  onn 
fe«l  a  tongue- like  jirolongutioD  of  the  right  lobe,  whidi  prolongstion 
is  aepaniu4  from  ihc  rtutta  of  the  liver  Uy  n  constricting  furn>vr  do» 
uiiiler  tlic  lionlerof  the  hIm.  Humctiraca  thcconstrictod  liver  is  sensi- 
tive OD  {irea^ure. 

In  n.>4i:or(niniiig  the  pnlliologicnl  conditiona  of  tlio  Itver  by  pal|»lion 
a  jcrios  of  pr»inw  of  view  come  umler  conitiilcnuion  ; 

1.  The  exiHtvnce  of  tendernesi.  There  in  no  tenderness  with  the 
fatly,  iimyloid,  cirrholio  livor,  with  echinococcus  (if  there  is  no  forma- 
tion of  pus),  nor  oiigorgod  liver  (infrci|ucnt).  if  it  lias  boon  for  a  long 
time  uniformly  engorged;  the  syphilitic  livor  is  oaually  not  tender, 
but  Hometiiues  it  is  so.  Generally,  in  the  beginning  of  cirrhosis  the 
liver  is  scDBitivo,  also  in  biliary  engorgement.  According  to  the  exteul 
to  wliich  the  peritoneum  is  involved,  carcinoma  of  the  liver  may  Imj 
entirely  without  tenderness,  or  it  may  be  very  sensitive,  also,  when 
engorgement  of  tlie  liver  has  rapidly  developed,  it  may  be  very  tender. 
When  an  abscess  of  tlie  liver  is  parietal,  possibly  involving  the  peri- 
toneum, there  is  a  circumscribed  area  of  great  lendernew :  witli  doop- 
seated  abscess,  there  is  no  pain.  Tenderness  of  the  Hver  may,  besides, 
be  cnuKcd  by  chronic  (often  tiiberculur)  peritonitis,  without  tbere  being 
any  trouble  witli  the  liver  itself. 

2.  Tlie  »U«  and  form.  Depression  of  the  lower  border,  vitlioat 
change  in  fonn,  indicates  uniform  enlargement,  but  poH«ibly  also  dis- 
ploeement.  tTnleas  there  is  considerable  enlargement,  it  i*  ofU'H 
difficult  to  distinguish  between  these  two  conditions.  If  tliem  \s 
simiiltancougily  tcnderntiW  and  hnrdness  («ce  below),  or  if  there  are 
cunditiotis  of  other  organs  which  make  enlargement  of  tlie  liver  prob- 
able, as  valvular  disuiL-«c  of  llio  heart  with  engorgeraeot,  a  diseaso 
causing  an  amyloid  condition,  then  we  ore  very  celdoin  wrong  in  the 
supposition  that  there  i*  an  enlari^ument.  On  the  other  bond,  for 
example,  the  existence  of  plcuritie  exudation,  (Je.rera,elc.  (see  above), 
iiiiikes  diflplaeement  more  probable.  There  also  may  he  at  tli«  sen 
lime  ciiliir^ement  and  downward  displacument.  But  it  must  be  reinem-^ 
berod  that,  when  a  liver  is  niarke<Ily  displaced  downward,  the  impres- 
uon  i.>i  ctisily  made  that  it  is  also  enlarged,  because,  by  traction  about 
it«  iran.'iverse  axis,  it  becomes  parietal  to  a  larger  extent. 

When  a  do wnwanl- displaced  liver  is  distinctly  movable  by  pressure 
with  the  finger,  in  such  a  way  that  in  the  dorsal  position  it  can  be 
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brought  back  to  iH  nortnal  position,  tlicn  w«  linvv  n  "  wuinlcriiig " 
liver. 

The  form  of  [he  liver  is  recogniu'd  vrich  varying  ilii«tinctQCs«,nocDnI- 
ing  to  ibe  iiicrowci]  vxtcnt  to  n-liich  it  licH  ngiiiiiftt  llic  &tirloiiiinaI  vrnll, 
wlica  it  may  be  enhrgetl.  It  luis  iilremly  been  nxMitioiicrl  uixk-r  wliit 
cotiditiam  the  liver  retnins  iu  form.  Tuiuon  of  nil  kindi  (csponially 
citrcinomii.  gummnts,  echinococi-U!*)  «iid  seiirs  (aypliilis)  di»ng«  it« 
form.  Whole  jsurtiaus  of  tlie  parcncliyiiia  uf  ihc  liver  omy  often,  not 
ulnnyn,  be  initrked  olT  by  ib«  acdint  of  Kypbilij  if  tlivy  are  v«ry  de«p: 
"  lobiilitt«()  livor." 

S.  Agitin,  i\\e  $urfaet  of  thti  livtr  <Ma  be  judged  by  tie  portion  of  the 
upper  surface  or  the  lower  border  which  \*  accesaible  to  palpation,  and 
wo  eaii  <lo  tlii«  bext  by  moving  ttiv  finger-tipit  with  the  abiloitiiual  wall 
back  and  forth  over  the  liver.  In  indiridunl  ci(.i<«  it  is  only  posaiblo 
to  ftfl  u  portion  of  the  lower  »urface.  In  eiiiforjfmtnt  oftAr.  Ih'er,  in 
blty  liver,  iii  amyloid  liver,  in  a  portion  of  the  Gntt  stage  of  cirrhosis, 
aad  in  tlio  so-culled  hypertrophie  Uver,  the  Rurfaoe  will  ho  found  to  be 
■mooth ;  also,  in  eehinococcu^.  carcinonia,  ami  ayphilis  of  the  liver,  if 
we  palpate  n  portion  entirely  free  from  tumor  or  suars.  Small  Jncciuidi- 
Iti-it,  generally  to  a  ccrliiin  extent  uniform  over  the  whole  pa1p»hle 
[HH'iiou*  of  the  surface,  sotnetlmea  so  fine  that  if  the  abikmiinal  wull  is 
thick  it  iit  diiEi-ult  to  feci  them,  are  the  oharu[:li<ristio  signs  of  ordinary 
cirrhosis  of  tlii?  liver  (inK-rstilinl  heputitiN,  grunulated  liver)  toward 
tba  end  of  the  first  stage  and  into  the  second.  Here,  for  two  reasons, 
it  is  usually  vi.Ty  diffi<;ult  to  reach  tlie  liver  with  the  fingers:  first, 
because  in  the  second  stage  it  is  smaller,  and  hence  i»  to  a  less  extent 
parietal,  and  second,  because  the  disease  is  commonly  ii»sociatod  with 
•■cites.  For  this  rcasun,  what  has  been  satd  n-gnrding  "stroking 
palpation"  and  exnminalion  ailcr  puncture,  applies  especially  here. 
It  ts  further  to  be  remnrlted  that  the  Siirfaco  uf  the  liver  in  chronic, 
and  especially  iu  tuhercular  peritoHitu,  may  fe<-l  tubcrculatcl  in  mnse. 
qnenco  of  in8nmmatory  growths  upon  ihu  Si^rous  eoal,  and  this  without 
tliere  being  any  cirrhoi^is  (ahhougli  not  infrequently  this  exists  at  the 
aaiDo  time).  Large  rough  tumors,  from  the  site  uf  a  cherry  to  ^hat 
of  an  apple,  often  mingled  with  small  knots,  are  the  osuat  appearances 
with  carcinoma  of  the  liver.  We  can  sometimes  recognire  upon  the 
top  of  the-ie  ctircinomatous  knots  a  <lepre«aion,  the  cancer  navel ;  but 
tfaey  are  of  neither  positive  nor  negative  diagnoijlic  weight.     More 
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smooth,  flat  projections,  especiailr  if.  besides.  «e  can  &«I  scar-like 
depresfiions,  indicate  the  presence  of  Ejphilitic  gaminata.  Eekm»- 
eocrua  causes  smooth  tamon  which,  according  to  thnr  locadon,  are 
flat  or  elevated,  or  the;  may  even  stand  oat  prominentlr  from  die 
Bor&oe  of  the  liver;  thus  aUo  abscess  of  the  lirer  cause!  smooth  promi- 
Dences  of  different  sizes  and  elerations. 

4.  The  '^otuuten^e  of  the  liver  is  nnifonnlj.  and  geneially  markedly, 
increased  in  amyloid  disease,  engorged  liver,  and  in  cirrhoaia.  Car- 
cinoma manifenta  iuelf.  aa  ebewhere.  nsaally  by  great  dokfltty. 
Abscess  of  the  liver  and  echinococcns  bladders  may  distinctly  flncra- 
ate ;  the  latter  often,  if  tijihtly  full,  feel  dense  as  veil  as  elastic,  and 
we  can  sometimes  recognize  by  quick,  short  strokes  of  the  opposing 
hands  a  pecaliar  whizzing — the  hydatid  rStration, 

In  many  cases  exploratory  pnnctnre  will  be  indicated,  as  in  order 
to  recognize  or  exclude  echinococcus  or  abscess.  (Reganling  the 
condition  when  there  is  echinococco^.  particnlsrly  of  the  effects, 
see  pp.  322,  325,)  Moreover,  it  is  necessary  to  compare  the 
results  of  palpation,  in  the  broad  sense  of  the  word,  with  the  accom- 
panying apj>earance3  of  other  organs,  which  belong  to  the  iodividual 
diseases  of  the  liver.  These  may  .%tand  in  a  causal  relation  (constito- 
tionai  syphilis,  primary  cancer  of  the  stomach,  etc.),  or  they  may  be 
results  (ascites  in  cirrhosis  of  the  liver  or  pressure  from  tumors,  scars 
of  the  portal  vein,  rigors  in  abscess  of  tbe  liver,  etc.). 

The  yall'IAaddT.  If  this  is  normal,  it  is  only  in  cases  of  extreme 
emaciation  that  it  can  occasionally  be  felt.  This  is  much  sooner 
possible  when  it  is  abnormally  full  of  fluid,  as  in  biliary  engorgement, 
hydropt  vtnicee  fellece,  suppuration,  or  when  it  is  distended  with  gall- 
stones. In  biliary  engorgement  and  catarrhal  icterus  it  is  possible  to 
diminish  the  gall-bladder  by  carefully  compressing  it,  and  expelling 
the  contentH  inio  the  ductus  cholcdochus  and  the  duodenum.  When 
there  are  gall-atunes,  if  the  abdominal  wall  is  thin,  we  sometimes  get 
the  ilifiEiiict  impression  of  a  sac  filled  with  angular  stones  rubbing 
against  one  another.  A  dense,  rough  tumor  indicates  carcinoma  of 
the  gall-blaiMer. 

PEBCrsSION'    OF   THE    I.IVEK. 

Wherever  the  liver  is  in  contact  with  the  thoracic  or  abdominal 
wall,  we,  of  course,  have  dulness,  and  this  is  an  absolutely  deadened 
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eound  where  the  liver  receives  llie  whole  of  ihe  percuasion-stmke,  and 
the  stroke  U  not  pennitteil  to  reach  to  an  underlvtng  air-containing 
organ,  aA  the  intestine  orslomacb.  A  relative  dnluess.  with  tNinpanttic 
associated  Bound,  occurs  when  a  thin  Inyer  of  liver  lies  over  the 
stomach  or  intestine,  am  is  the  c»so  in  thit  neighborhuod  of  the  lower 
border  of  tlie  liver.     To  a  ccrlitin  extent  it  depends  upon  the  strength 

PiO.  89. 


PcmiojoD  houndarj  otOiB  liver  in  trout  (Wnti). 
y  h,  ih*  tipper  llmiU  nf  ihaluugii  </,  iLs  Inwar  limit*  of  th«la>gii  t  if ,  Ih* bona* 
itwy  bM«Hn  ili«  Innji  anil  htori  •!  Ihs  iurimm  uaMlai*.  Tho  dail<lj-liB(«h«<l  «arhw 
NfTCMOU  Uia  portion!  of  UiO  liacrt  and  liver  tluLar*  in  cnnlapt  witli  Uio  olioat-vall; 
the  H^t  lialebing,  theM-oalM  nluiv*  bort  and  livardndncui  ni.iplfeu  deutiuMi 
n,  th«  avpragB  jiMiliim  of  Ih*  iMnr  bordar  ft  Iha  ilotnarli. 

of  the  percnasion-strokc  whether  we  have  a  relative  or  an  sbsolutdy 
deadened  Round  (see  p.  117):  the  weaker  tho  stroke,  the  sooner  do  wc 
have  ahsoluto  dulueas.  The  varying  thickness  of  tho  covering  of  the 
liver  is  confuting — consisting  partly  of  ribs  and  partly  of  abdominal 
wall.  Still  more  confusing  fur  exact  examination  is  it  that  the  border 
of  the  arch  of  the  ribs,  at  tite  roost  important  point  in  the  manimillary 
line,  normally  exaolly  corresponds  wiih  the  lower  border  of  the  liver. 
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Thu  difforenoo  in  stKind  which  is  caused  by  this  change  ia  the  corering 
slono  obecnroB  Uic  oxftct  examiaation  of  the  liver  at  this  point. 

Tlifl  limits  of  Iho  liver,  so  far  aa  they  are  determined  by  percussion, 
wrc  uwcrtaincd  1>?  gentle  perco^sion  at  tlio  right  lower  border  of  the 
liiiig,  by  the  tmnsition  fram  tlie  clear  lungsouDiI  (or  relative  liver- 
diiliicH)  to  the  absolutely  deadened  sound.  Thus,  the  upper  boandar; 
of  the  parietal  part  of  the  liver  is  eawly  found,  wilh  the  exception  of 
a  small  portion,  where  the  liver  lies  against  the  heart  (see  Fig.  87). 
Here  we  cannot  detenaine  the  boundary  by  percussion,  because  the 
hesrt-dnlnoss  and  li\-er-dulne»a  cannot  be  distinguished.  The  lower 
border  of  llio  liver  near  the  spine  cannot  be  pointed  out,  because  it 
joins  the  kidney  (see  Pig.  88).  but  everywhere  else  its  sound  could  be 
very  easily  distinguished  from  the  tympanitic  sound  of  tlie  stomach 
anil  intestine  if  its  anterior  part  were  not  too  sharp— that  is,  if  the 
lirer  were  not  here  too  thin.  For  this  reason,  even  with  the  most 
gentle  percussion  in  the  epigastric  region,  it  is  usually  found  too  high. 
Often  no  distinct  liver-dulness  can  be  perceived  in  any  portion  of  the 
epigastrium.  Moreover,  we  must  guard  against  being  deceived  by  the 
dutneas  of  one  of  the  bellies  of  the  rectus  abdominis  (lax  abdominal 
wall). 

The  relative  liver-dulness  lying  above  the  absolute  does  not  corre- 
spond lo  the  anatomical  size  of  the  liver,  which  lies  much  further  back 
than  this,  as  is  shown  by  a  comparison  of  the  anatomical  figure  with, 
the  boundary  as  determined  by  percussion.  This  is  because  tlie  lung 
becomes  thinner  at  its  lower  border;  moreover,  it  is  only  anteriorly 
and  at  the  side  tliat  it  is  always  distinctly  present.  It  usually  fails  j 
between  the  scapular  line  and  the  spine,  owing  to  the  thick  wall  and 
the  diminished  sharpness  of  the  edge  of  the  Inng. 

Mode  of  procedure:  We  percnss  strongly  or  lightly  down  a  known 
Terlical  line  on  the  thorax,  for  determining  the  beginning  of  relative 
live^dulness,  and  thus  fix  the  lung-liver  boundary — that  is,  the  transi- 
tion from  the  relative  to  the  absolute  liver-deadneM.  Then  we  percu-ts 
downward,  through  the  extent  nf  liver- dnlnesa,  until  by  the  gentlest 
percussion,  we  get  the  entirely  pure  tympanitic  sound.  From  this 
point  we  go  again  upward  till  we  get  the  first  indication  of  relative 
dttlnesa.  We  determine  the  exact  boundary  lines  br  exclusion  (see 
p.  117). 
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The  itreng«  IrauniUryOinc^  or  llie  liver,  ns  Jctermiiicd  by  pereus- 
naa.  are  nlioat  ma  follons : 

The  appcr,  tbo  liiog-livcr  boiiniinry  :  MiiMlo  line,  bn»c  of  (lie  cnsi- 
ferm  cartilkg*;  auunmilliiry  lino,  Hixdi  rib ;  ini<l(lle aKillnrr  line,  eighth 
rib;  ttcu])ulir  line,  b-ntlt  nb. 

The  lirarl'livvr  boundnrj-  cannot  be  ileterminmi  \>y  percuiution,  but 
it  lies  near  tbe  tpcx-betil. 

Th«  lower,  the  livor-stoinncli  (intestine}  bouuiinn- :  Left  of  lli« 
mitlillc  line,  townnl  the  half-innon-»hapei]  Kpnee,  ascending  obliquely 
to  sbuut  (be sixth  rib  in  the  pnnstLTmil  line;  inid'lle  line,  not  lower— 
often  bigber — >thfln  miilwny  botutMin  xipboiil  process  iiml  tbe  umbili* 
ens ;  muiDmillary  line,  nt  the  bvml  of  tlie  ribit :  mi<lcllo  uxillary  tine, 
the  tenth  rib;  scaputnr  line,  the  devcnlh  rib. 

But  from  these  there  is  freqiicnily  i»  cotisiticrable  liepwture,  even 
norinully.  Tbrougboul,  tbe  lower  boumUry  bus  been  fotin<l  murb 
higher,  this  being  caused  by  a  fold  of  inicstino  lying  over  tbe  liver 
and  tbuB  diminishing  the  extent  to  which  it  is  [lariettii.  Tliis  is  pnr- 
ticularly  tbe  cnsc  with  tbo  ugly,  but  not  piithological,  ft>rin  of  ihe 
thorax  where  it  is  short  and  its  lower  nperture  is  qnite  wide;  niAO,  in 
penons  nbo  have  a  full  nbdonicn.  In  this  way  the  liver-diilnvM  may 
aonetimea  he  enlin-ly  waniiug:  itt  the  upper  boiindnry  of  tbv  bnlf- 
moan-shaped  epncc  wo  puss,  in  percussing,  from  lung-sound  into 
tympanitic  rcsonanoe. 

Extreme  elevation  of  the  liver-dulneas,  although  very  variable  within 
normal  limits,  is  not  at  till  applicable  in  diagnosis. 

Mobility  of  ihe  boiinduries  of  the  liver.  In  drep  bronthing,  there 
is  a  more  marked  active  clisplucement  of  the  upper  boundary  (corre- 
sponding to  the  respiratory  excursion  of  tbe  border  of  the  lung)  than 
of  the  lower,  which  displacement  is  tbe  expression  of  the  movement 
of  the  dome  of  tlie  diaphragm,  As  regards  pnssire  movement,  we 
only  notice  dmi  in  the  left-side  position  both  boundaries  move  down> 
ward,  the  upper  distinctly  so  (see  Lungs) ;  the  lower,  very  little. 

pATiioLoaicAi,  Relations. — 1.  The  upper  boundary  of  dulnesn  i« 
found  higher.  Tbe  cause  of  this  can  first  of  nil  be  found  in  tlie 
pleural  cavity :  pleural  exudation,  tumors  of  the  plourn,  of  the  lungs, 
pneumonia:  or  in  the  che«t  wall:  tumors,  peripleuritis.  Then,  of 
course,  it  \»  not  possible  to  distinguish  the  dulnes«  of  what  lies  above 
tlie  liver  from  that  of  the  liter  itself,  since  two  media  that  on  per- 
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elusion  give  dulneea  cannot  b«  distinguislied  from  one  soother.  If 
there  is  »ud&tive  pleuritis  upon  tho  right  side,  the  (]i&j>hngm  ts  deeper 
ail')  iliu  liver  moves  down,  catiaiag  its  loirer  boantUrjr  of  dnloess  to  b« 
lowiT,  und  thus  in  this  dineaae  there  miiy  he  an  extensive  dutQess, 
rcuching  from  high  in  the  thorax  to  far  helow  the  bonier  of  tlie  ril»»— : 
duloess  of  the  exudation  plusliver-dulDess. 

If  the  conditions  jiiat  named  are  excludc'd,  then  we  may  hare 

(n)  Displaceoienc  of  the  liver  upward,  with  high  position  of  the 
diaphragm.  Then,  at  the  same  time,  the  lower  border  of  the  liver  is 
higlii-r,  and  indeed  the  latter  ia  dinpkced  upward  farther  than  the 
fonnvr,  hecaiise  the  liver,  as  it  movea  upward,  in  a  sense  inrna  on  ita 
axis — that  is,  the  lower  border  turns  up.  so  that  it  is  to  a  less  extent 
parietal — the  square  position  of  Frericha.  (For  the  conditions  which 
displace  the  liver,  see  above.) 

(6)  A  tumor,  of  the  convexity  of  the  liver,  as  a  new  formation, 
an  abBcess,  echinocoocus,  when  the  upper  boundary  of  duloees  par- 
suea  an  irregular  course,  acconling  to  the  form  of  the  tamor ;  or  • 
subphrenic  abscesa.  tn  these  cuaes,  the  liver  is  usnally  dlsphwed 
downward,  often  very  markedly  so ;  hence,  the  lower  boundary  of  the 
liver  at  ihesame  time  stands  deeper. 

(«■)  A  siniiilLaiieous  general  enlargement  of  the  liver.  This  is  rare, 
occurring  only  when  the  liver  is  very  large.     Here  also  the  lower 

mdary  of  dulness  is  considerably  deeper.  It  is  often  very  difficolt 
distinguish,  and  then  only  by  inspection  (projection)  and  palpa- 
tion of  the  surface  and  consistence  of  the  liver,  and  other  evidenoea 
of  disease  referred  to  under  (ft). 

2.  The  upper  boundary  of  dulness  is  found  deeper.    This  occun  : 

(a)  With  a  simulwneoua  normal  position  of  the  lower  boundary,  ia 
slight  substantive,  and  in  vicarious.  emph/»ema.    Although  in  this  case ; 
the  lung  moves  down  into  the  complementary  space,  and  thus  covers 
the  liver  somewhat  more  than  is  norma),  yet  thedome  of  the  diaphragm 
does  not  become  deeper. 

(A)  With  simnlianeous  downward  displacement  of  the  lower  boun- 
dary: low  position  of  the  diaphragm  with  the  liver:  marked  emphy- 
sema with  tow  position  of  the  diaphragm  ;  pneumothorax.  We  can 
have  the  same  percu&iion  re^nilt  with  considerable  emphysi^ma  und  en- 
lofffement  of  the  liver.  Finally,  there  may  be  low  position  uf  lotli 
boundaries  resulting  Irom   the  low  position  and  enlargement  of  tlie 
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Ijver,  aa  is  a  fre<iuent  oocurreiicc  in  aexert  cmphjrdniiit,  bocauM  of 
the  cxiHliDg  engiirgemeiit  of  tlio  liwr. 

When  the  liver  isdisptaced  dowuwmnl  il  wuiljgivM  the  impression 
of  being  enlargeil  vithout  such  bdng  tlie  (itct,  bccmiMo  it  is  oflvn 
parietal  for  a  lur^-r  an-a  tlian  m  nonunl.  Also,  for  tbis  rcairan,  the 
livcr-diiluetui  is  hij^Ler  ihuii  il  \*  wanaitWy  on  the  average ;  especially 
in  pntuinothorax  ia  it  ofti-.i  dUtiiiut. 

a.  The  behavior  of  the  lower  boundary  when  the  upper  ia  displaced 
ban  in  general  been  already  mentioDei).  It  remains  to  be  nnticcl  that, 
when  the  liver  la  pushed  down  by  a  thoracic  afTvction  on  the  right  Hide 
{pUurity,  pneumothorax),  it  stands  obliqudy,  that  id,  tlie  right  lobe 
is  deepi-r  than  iho  IvH,  hcnci-  thv  depremtHl  lower  boundary  of  dulncxs 
stands  slceptT  than  normal,  sloping  fitini  die  right  towunl  tlic  It-fL  On 
the  other  hand,  nhcn  wc  have  &  ploarisy  or  pnentnothomx  upon  the 
left  side,  or  nmrkcil  prricarditU  cTudati'va,  sinw  iht-  luft  end  of  (he 
VivcT{loli.»ini»tra)  islbeu  alone  prcsse<l  down,  the  lower  line  of  dulness 
i»  found  Diorc  horini'iital. 

With  a  normal  upper  border,  the  lower  boundary  stands  deep  and 
reaches  further  into  the  half- moon -shaped  space  when  the  liver  is  eii> 
l*T;ged;  on  the  other  hand,  it  is  higher  than  nominl,  under  some  circuni- 
nances  even  until  the  liver  dulncss  completely  disappears  in  the 
following  conditions :  (a)  If  the  liver  is  smaller,  as  in  cirr/iotit,  acute 
yellow  iitrnplit/,  here  oueurring  rapidly,  (i)  As  happens  much  ninro 
fVequently  than  (<i),  in  case  the  liver,  though  perfectly  sound,  in  less 
parietal  than  normal,  or  is  not  at  all  so,  as  in  those  who  are  on  the 
whole  well,  in  mftftiritm,  itMi'Un,  entrance  of  air  into  the  peritoneum. 
In  ttiis  way  even  an  enlarged  liver  may  elude  examination.  In  yet 
two  other  rare  cases  is  the  liver  dulness  entirely  wanting;  in  titut 
rnitrriiM  vtBeerum  and  in  coses  of  "wandering  liver."  With  the 
latter,  sometime*  n  portion  of  the  upper  surface  of  the  liver  will  ho 
found  in  contact  witli  the  abdominal  wall  further  down. 

Apparent  low  ponition  of  the  lower  bonier  occurs  when  there  is  an 
airlcn  maM  below  the  liver,  as  with  a  full  colon,  or  a  large  tumor 
of  the  ootou,  of  the  omentum,  or  of  the  slomach,  although  these  are 
rare. 

The  form  of  the  lower  border  dAputa  from  the  normal  vhen  there 
is  unequn)  enlargement  of  the  liver  (sea  abore);  also  sometimes  in 
marked  enlargement  of  the  gall-bladder,  seldom  determined  by  per- 
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ciiuion.     (For  tlie  different  kinds  of  enUrgOfDent,  SM  ODdor  P«lp»- 
lioii.) 

4.  ReUtive  livor-dulDoss  is  diagDoetically  of  Itttio  interest.     It  U 
ivlotiv^ly  liigli,  'f  the  diaphragm  risen  steeply  upward  iind  inward, 
from  tlio  tlioracic  wall,  and  v«ry  low,  if  tho  diapliragin  goes  off  per- 
prndiculxrly  fram  the  thoracic  wall,  u  in  Mvrre  tmpAyaeaui,  but 
Mpocinlly  in  pnenmothnrax. 

AD  in  nil,  porcussion  of  the  livor.  when  nglitlr  perfonnrd  and  cor- 
rectly interpreted,  in  of  very  great  vnlnc.  But  where  palpation  can 
be  employed,  as  is  usually  the  case  whenever  the  inferior  border  of 
the  liver  is  lower  than  normal,  it  must  yield  to  the  Utter  method  of 
examination,  nliieh  is  more  snatomicsl  nnd  hence  more  exact.  If  the 
border  of  the  liver  can  be  felt,  then  we  note  its  course  upon  the  body 
by  the  results  of  palpation  bikI  not  of  percussion,  and  proceed  with 
the  diagnosis  in  accordance  with  tliis  position. 

EXAMtXATION    OP  TRB  SfLBKK. 

Akatomv. — The  spleen,  a  long,  geiii-iiilly  almost  oval,  orgtil, '. 
in  tlic  lefl  liypoc'hondriiim,  between  tlie  ninth  and  eleventh  ribl,  If 
sueh  A  way  that  its  lung  diameter  in  the  doranl  position  of  tlie  bodyl 
lies  almost  exactly  behind  and  ptinillel  to  tho  tenth  rib.     Its  posterior 
end    lica  about  two  ct^ntimetruv  fixiin  lh«  tenth  dorm]  rertebrA;  its  i 
anterior  end,  normally,  scarcely  roachw!  to  n  line  drawn  from  the  tip) 
of  the  eleventh  rib  to  the  left   sierno-cUvicuhtr  nrtieulation  (/tVd 
coito-artiealarit),  at  any  rate  docs  not  pass  beyond  it.     The  upper 
(anterior — upper')  of  tho  two  bordcn  of  tho  Hplceu  exhibits  one  or 
two  notches. 

The  spleen  lies  close  to  the  under  surface  of  tho  diaphragm,  In  the 
periphery  of  that  portion  which  rixcs  »harply  upward,  and  toward  it« 
inner  lower  end  it  covera  a  small  portion  of  the  u|>per  part  of  tlio  left 
Icidiiey,  also  tho  colon  and  stoinich.     To|v>graphically,  with  reference  ' 
to  the  thorax,  its  looation  is  as  follows:  lu  upper  third,  during  moderstei 
respiration,  is  covered  by  the  lung.     The  lower  two-tliird.<t  are  in  con- 

I  In  wb»t  rnllnwi  [  ilMignaM  th*  tiru  bordan  at  tbo  ■ploen  lu  "  ujipor  "  mud  "  loww/* 
bocauMfriira  the  topographical  (Uo^iNiat  that  at wk/*  Momi  lo  me  the  mMt  naliu&Lj 
WstpoBk  nfao  upfwrand  lowvr  bnnlnrof  nil  the  ribi.  Bven  nf  lli«  InwarmiM.  wliiotl  i 
obliqu*.     I  nnnnt  iiiiilar>t«n4  vhy  ana  of  th*  two  smU  o(  ilia  (ptoen  ihonld  ha  callodi 
tha*'  ufqKr"uul  tbooUwr  Uif'sbUrlor."  w  U  doD*  by  V«U. 
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taut  witli  tliv  tliorncic  wall,  bat  it  changes  m  rcliition  Romewlimt  with 
the  position  of  tlic  body  by  rea§oti  of  the  jiits-iive  mobility  of  tlic 
border  of  tlic  liing  (wliich  sec).  Ita  upper  border  foUovrg  the  ninth 
rib,  forms  tho  out«r  boundary  of  the  "  ha]f>uuon-«hnp6d  spaoir, "  ufid 


Pmltion  of  tha  fpleen.  (Wul.)  if,  Iho  unMle  Hoc  of  Iho  la«kj  A.h.f.tba 
•11II1U7  liiiM:  •'i'.  tliv  •Fk|HilBr  1inM[  aAi-'f,  vplHn  i  •lAc'if,  uniiwwl  rliomlwiijiil  Tuna 
nf  tli«  tplMo;  t/y.  outsr  bnunilknr  at  Uia  lil<ln»y :  I  Lr,  tha  *{>lHii-li'ag  and  d  hy,  th« 
qilMii'kidnejr  ftii^vi  n  m,  tha  lower  bonUr of  Uie  llrer. 

stanrls  at  a  Kbtirp  Angle  with  the  lower  burxlcr  of  the  lung  (see  6gnr«), 
called  the  sploeii-lun<:  miglo,  whose  apex,  in  the  upright  position,  is 
about  at  tlic  posterior  axillary  line^  hot  when  In  the  right-side  po«ition, 
in  consequcuL-c  of  the  iiiovetucnt  downwant  of  the  lower  border  of  the 
luug,  it  movDS  somcwhnl  forward,  even  as  far  ns  the  nnlerior  axillary 
line.  Its  lower  border  follows  the  eleventh  rib,  and  for  tlie  must  part 
bounds  the  left  kidney. 

The  spleen  is  in  pnrieUil  contact  only  in  its  lower  lwo<thirds,  but  it 
caiinot  bo  reached  l>y  the  fin^-r  except  sometimes  by  turning  the 
abdominal  wall  under  the  border  of  the  ribs. 
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IXSPSCTIOS   OF  THK  SPLBKX. 

la  th«  normni  condition,  and  even  when  grratlj-  enUrge<t,  inapee- 
tion  of  (he  ajileen  given  no  result.  A  very  considerable  entargemeDt 
causes  a  projeclion  of  the  left  hypochondrium,  utd  of  the  abdominal 
region  obliquely  inward  and  downwanl  from  it.  \Vhen  the  abdominal 
vrull  U  ihiti,  the  border  of  the  enlarged  organ  or  a  circunuicribed 
euelliug  on  ii-t  pnrielal  surface  may  bo  seen.  Then  if  the  upper  end 
of  the  vpkrn  hiu  not  left  it3  place  close  to  tli«  diaphragm  (hi!«  WIow), 
it  itaiinlly  plainly  deooends  wi^  deep  inspiration. 


PALPATION   OF  THR   SPLKKK. 

Palpation  ia  very  much  the  most  important  mecho'l  of  examination, 
becaitM>  its  rcsulls  are  mncb  more  reliable  than  w  the  cane  with  per- 
cusaioo.  Onlinarily,  in  order  to  employ  palpation,  it  is  Decenary  for 
the  patient  to  aasume  wliat  is  called  the  diagonal  position  on  the  right 
ai<tc,  tlial  ia  (oaay,  a  position  midway  between  the  dorsal  and  the  right- 
aide  position,  and  also  for  ibc  reasi>Q  that  percussion  can  be  practised 
rery  much  better  in  this  position,  and  because  the  unity  of  the  position 
ia  uiieful  for  comparing  the  ratuItM  of  the  tvr»  mcthoiU  of  cxaminatioa. 
When  the  patient  it  very  sick,  it  ia  better  (o  palpate  in  the  dornl  po>u- 
boii.  When  die  npteen  ia  of  very  coQ3id«rab)c  itiu-,  thin  is  also  ImwI 
(then,  too,  it  ;s  preferable  for  jiercussioQ).  If  it  i^  diSicull  to  find  tliu 
Hpte«n,  then  we  try  the  right-side  position,  beoauie  this  more  liilly 
relaxes  the  tell  side  of  the  abdominal  wall.  If  wo  have  ihe  patient 
take  Miveral  deep  in^pimtions.  a  slight  ^(wellitig  of  iho  spleen  can 
hmmUj  b«  made  out,  because  wv  can  fc<-l  the  anterior  end  of  the 
organ  cUtse  to  the  border  of  llie  ribs,  at  about  the  tenth  rib,  wlier«  it 
ootuvi>  in  contact  with  the  tip  of  the  finger.  Wilbuiit  further  investi- 
gation, we  cannot  refer  a  simple  increase  of  reaisUnce  at  tlie  edge  of 
Uic  riba  to  the  spleen  ;  hut  we  mu.'tt  further  seek  to  feel  its  border. 

Tlie  spleen  can  be  felt : 

1.  In  indiridutti  ca.<«es  in  health,  when  the  abdominal  wall  ia  very 
lax  ;  abo, sometimes,  in  penions  with  deformed  cheHt(kypho-seoliosts). 

2.  If  it  is  enlarged.  It  may  be  enlarged  and  yet  retain  its  form. 
It  ia  uniformly  enlarged  in  oertwn  acute  infectious  discMM,  us  in 
typlioid,  exunthematous,  recurrent,  fever ;  in  scarlet  fever,  usually  in 
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severe  aioullpox;  malaria,  here  relatively  very  Isrj^;  iii  orysipelus, 
Iwre  often  very  little  enlarged;  in  Aepnia  tind  pyietnis;  Bomctimee  in 
acute  miliary  tuherculoais ;  in  engorgement  of  the  opleen,  e^pccimlly 
in  cirrhosis  of  ttie  liver ;  in  occlusion  uf  the  jii>rl»I  vein;  in  g«nornl 
venous  enjcorgement ;  in  amyloid  dineuM  of  thv  Hplccn  ;  in  Icuktemia 
(gri-nt««t  cnlnrgmntrnl),  anil  in  ttjileiiic  annmia  ;  .lometimoH,  in  infarc- 
liun  of  tliOHplceti  (heart  diseuae);  uml  aUo  in  tubercular  )RTitoiu[is. 
\V«  must  licre  niso  tDention  the  apparent  onlargetnonl  of  the  spleen 
»hero  there  Arc  thick  peritoiiciil  di'pa-«it«(pcrisplcnitiH). 

It  may  also  Ii6  unequally  enlarged  by  new  formntJonB,  Mpeeisllj 
by  careinoinn,  ami  by  ecliinococcu«  and  kbioess. 

8.  Itmsybc  felt  if  it  i»  displaced,  with  low  position  of  the  din* 
pbngm  (rare);  the  "  wandering  "  spleen. 

In  palpating  wo  take  notioo  of: 

J*ain.  Tenderness,  probably  always  from  the  perilonoum,  some- 
timt-s  oi-cim  in  acute infecliotis  diseases, in  i>uildeiily  developed  cngorge- 
inoDt,  in  in  filiation  of  spleen,  now  formations  nbacessea.  There  may 
sometimes,  in  abscesBes  and  infarction,  be  lenilernc«s  to  pret^iire  upon 
the  ribs  in  the  neighborbuod  of  the  i^plcen. 

Site.  The  largest  tumors  of  the  spleen,  often  reaching  into  tlie 
right  aide  of  the  abdomen,  occur  in  Icukicmia.  On  tlie  other  hand, 
in  the  acute  infcctiouit  discuses  we  hnvc  moderate  enlargement  of  the 
spleen,  which  dois  nut  come  below  the  border  of  the  ribs.  In  other 
digeaaes  the  splenic  tumor  varies  very  much  in  size.  Pulsating  splenic 
tumor  liBs  been  obscrvtsl  now  anil  then  in  oiuca  of  aortic  insuflicicncy. 

ConnUtcuci:.  As  a  rule,  the  consistence  increases  with  the  size, 
and  is  more  dense  in  chronic,  than  in  acute,  casus.  Generally,  the 
consistence  is  not  n  guide  in  diagnosis. 

Farm,  aiirf'ir^c.  It  has  nlrea<ly  been  mentioned  in  what  diseases 
the  spleen  is  uniformly,  and  in  what  unequalty,  enlargetl.  In  diseases 
of  the  6rst  group,  we  can  almost  always,  and  in  the  latter  somelimM, 
feel  distinctly  the  notches  in  the  upper  border,  if  the  spleen  projects 
far  enough  beyond  the  border  of  the  ribs.  In  carcinoma,  the  surface 
shows  bard,  unoren  tumors;  in  acbinococcus,  they  are  round,  tcnso, 
elastic.  Rut  in  Icukwmia,  the  surface  is  not  always  uniform,  for  it 
may  sometitues  exhibit  Hat  elevations. 

51'fhilitif.  Wc  have  already  mentioned  the  downward  movcracntof 
the  spleen  with  doep  iuspirution.     I  have  soon  cases  of  very  groat 
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enlargeiuGiit  of  spleen  wlicrc  tliis  did  not  take  plsc«,  beou^  the 
spleen  biul  pualied  tliv  iliitptin^nt  Iiigfa  up  on  tlie  lef^  side  (see  Perois- 
non),  and  Lmdored  iu  contniclioii. 

Wandering  aplccn,  httving  diniiniiihed  rcapiralorjr  inovemfiDl,  bat 
paanvely  movable,  iind  Honieiiincs  cv«ti  slioning  displacement  down- 
ward with  change  of  posture,  flccuntoiil;  in  women.  Ttic  npleea  tnaj 
woiider  ib<[oiiisbingly  fnr  from  id*  pl»c-e,  evni  into  tlie  true  pelvis,  and 
it  haa  been  Tound  in  tlic  ubdaminnl  ciivity  entire)^  free  front  its  attach- 
mcntii ;  but  usually  there  U  only  slight  diitplncument.  Tumors  of  tbis 
kinj  are  rccognixed  as  wandering  spleen  by  their  form  and  by  the 
notches.  Often,  it  is  al  the  .*iim<!  time  enhirg^-ii.  A  spleen  dLsptiiceil 
by  tliv  low  position  of  the  diitphritgm  can  selilom  be  felt.  (See  furcber 
rognrdin;^  disphiecment,  umk-r  IVrcun^ioii  of  the  J?|il<«<-n,) 

Kclatioit  of  the  cuIod  to  the  spleen.  Knlitr^^ol  mid  wanilcring 
spleen  lies  in  front  of  the  colon.  We  can  hvM  prove  this  by  inBating 
the  colon  with  air  in  connection  with  palpiitiDn  and  jjercussion. 


PKRCrsSlO!)   or  TBK   8PLKBS. 

Percuiwion  is  limited  u>  timt  portion  of  tha  spleen  which  is  not 
covered  hy  the  lung  (Weil).  It  is  bounded  above  by  the  lung ;  toward 
the  from  superiorly,  we  have  the  upper  border,  infcriorly,  tlic  anterior 
end,  and  a  ]mrtioo  some  distance  behind  (inferior  border),  against  the 
etomacli  and  intestine;  f^irther  back,  ngnin.ft  the  kidney.  Hut  this 
Istter  jiortion  cannot  be  defined,  there  being  dtilne».t  against  dulness. 

When  we  can  only  pemissi  with  the  patient  in  one  position,  m 
with  very  sick  patients,  wo  do  so  in  the  right  diagiinal  postura 
But  if  we  wish  to  be  very  exact,  and  the  patient  can  bear  it,  it  is 
best  also  to  percuss  in  the  upright  p'i<4itiro.  Uet  it  be  repeated,  tbst ' 
palpation  genentlly,  even  though  the  physician  be  skilful  in  per>' 
cussion,  gives  a  much  more  certain  result.  But  percussion  mint 
never  beoinitted.  When  the  jipleen  is  very  much  enlarged,  we  may 
examine  the  patient  in  the  doi-sal  po-tition.  The  dingonsl  posture  is 
only  rctjiiireil  to  determine  whether,  and  how  much,  the  spleen  pusha 
up  the  diaphragm, 

'  In  both  the  diagonal  and  the  upright  posture,  we  liegin  by  <k-trrmining 
the  lower  bonlei  of  llie  leR  lung.    It  is  normally  in  the  upright  position : 
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Afttiimillnry  Iiu«,  sixth  rib;  middle  nxitliirv  line,  elfcbtti  rib;  scapulnr 
liiRV  ictitb  ril).  In  the  diagonal  {lusitiou,  it  varies  from  ibe  eevenib 
to  the  «lcv<rnlli  rib.  From  hen,',  if 
wf  pcrcu«»  in  ibc  vciticml  line,  over 
tbi-  border  of  tlii;  lung  downwiird, 
•od,  in  the  dingonul  [nmtioD,  about 
in  the  liEilorior  or  ini'ldli;  nxilUr; 
line,  below  tbo  bonlor  of  tliv  lung, 
we  will  RiM't  dulnoK))  instciul  of  thfl 
tympanitic  tiouiid  of  ihe  hitlf-nioon- 
»bapod  space:  splDcn-diilnnuf.  Tlio 
place  at  tbe  bonlor  of  tim  lung 
when  tbe  dnlncM  is  met  with  is  the 
npcx  of  the  epleen-lun^  angle  (see 
nttalomy,  p,  333).  Wo  now  pcr^ 
cuss  verlicidly  downwnrd,  through 
this  aufrlo  bt'yond  the  doft'li-niHl 
sound,  till  wc  oomc  to  a  tympanitic 
(intettinal)n.-sonnnce:  th« boundary 
line  is  the  lower  bortk-r  of  ilio 
spleen.  Then  wv  pervuss  from  the 
ba If- moon- shaped  space  and  from 
the  abdomen,  npon  lines  which  cross  what  we  suppose  to  be  the  arena  of 
BpleeD-tlulnesH,  and  (bus  ascertnin  where  the  tympanitic  stomuch  or 
intestinal  resonance  changes  to  dulness.  This  marks  the  line  of  iha 
spleoD.  If  wc  mark  these  points,  and  connect  them,  we  obtain  tbe 
figure  of  the  parictsl  portion  of  the  spleen,  vrbleh  we  can  complete  by 
determining  the  lower  bonier  of  the  spleen  in  the  posterior  axillary 
line,  or  in  a  vertical  bnc  between  this  and  the  scapular  line. 

In  the  upright  position,  the  conditions  are  altered  in  such  a  way 
cliat  the  border  of  the  lungs,  and  with  it  the  lung-spleen  boundary, 
stands  somewhat  higher  (see  above),  and  hence  we  find  the  apex  of 
the  lung-sploen  angle  in  tlic  nii'MIc  or  posterior  axillary  line. 

.\s  has  already  been  said,  the  size  of  the  spleen -dulness,  with 
careful  percussion  and  under  favorable  conditions  (see  below),  cor- 
responds to  the  parietal  part  of  the  spleen.  From  this  we  must 
estimiite  the  size  of  the  spleen.  In  metuuring  it.  we  have  only  two 
points  of  departure:  the  height  of  the  spleen-duluuss  in  tbe  vertical 
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line  pMsing  through  the  apex  of  the  iplccn-Ian]!;  nnglc,  nnd  the  rrllk 
lion  «r  th«  antorior  end  of  the  HpkTii  lu  tht-  tinra  cQ»to-artkHlari$. 
The  uvcntgc  in  hvnith  has  been  founi)  to  bo  (Weil): 

111  the  ilisgonnl  posture,  the  height  of  tho  spleen  a  5.5  to  7  cm.,  Hxt 
anterior  end  iit  most  reaching  to  the  Hftta  eotto-articuhrtM. 

In  the  upright  position,  the  hei^t  is  4.5  to  6  cm.,  ilie  uoterior  end 
miliar  ^ome  circumstances  ptuwiiig  a  little  be^onil  the  Unra  co«(9' 
artiouhtri*:  the  sploon-lung  angle  more  puiniod— that  is,  the  spleen  is 
a  little  more  horiiontal. 

We  are  intertwted  in  the  mobility  of  the  epleeii-duIncM  in  deep 
inspiration  only  so  fiir  as  it  uflects  the  boundary  between  tlie  spleen 
and  lung  («oc  what  has  been  said  rcganling  active  mobility  of  the 
border  of  Ihe  lung). 

Weil,  in  bin  work  upon  TopQijraphieat  PrreuaMion.  has  saffidently 
explained  why  ire  must  forego  the  determination  of  the  portion  of  the 
spleen  which  is  covered  by  the  lung.  In  the  first  place,  we  percuss 
tolerably  strongly.  If  i»  that  way  we  obtain  no  rraiilt.  we  then 
percuss  very  lightly.  With  strong  p<'n!uA!Mon  over  liic  .spleen,  we  very 
seldom  get  rtAonance,  also,  witli  lunderately  strong,  only  rarely  aboo- 
liite  deadiK'«».  Also,  we  mudt  often  bt;  natinfied,  by  gentle  percuasii 
with  a  relative  dulncw,  associated  with  tyinpimiUc  aoooinpaniment 

Departures  from  what  hiu  been  called  the  "avenge"  in  health: 
(a)  liie  dulneNs  of  the  spleen  is  only  approximated  us  regards  aixe  OTJ 
intensity:  a  very  frequent  oceurrenoc  when  it  is  ixivcre<]  by  inte8tinc,f 
or  the  spleen  is  lliio  and  the  intestines  nvsr  it  arc  distended  by  gas. 

(i)  The  area  of  upli-en-dulncs.'*  is  Inrger,  while  iu*  fonn  is  retained 
is  changed:  this  occure  when  the  stoEnaeh  is  ovcrlooiled  with  fo 
when  there  are  fecal  nuMses  in  the  neighboring  colon,  when  tliero : 
corpulence  (the  greater  oinenlam  loaded  with  ful);  but,  also,  some 
timt^  without  these  conditions  being  present.    We  raust  guard  against^ 
deception  us  respects  the  stoinaeh  and  intestine  by  repeate<l  cxamiita- 
tions,  especially  with  abstinence  from  food  and  after  free  pargstiOD. 
When  tliere  is  obesity,  we  ought  not,  on  the  whtJe.  to  draw  any  con- 
clusion from  a  large  area  of  epleen-dulneos. 

But,  St  any  rate,  we  must  never,  by  a  single  examination,  diagnos- 
ticate a  spleen-tumor  from  percussion  alone. 

Pathological  Uklatios*. — As  mentioned  above,  th'minutifn  of 
tpUeK-JtUneaa  ia  ofWn  met  with  in  health.    In  sickness,  it  occurs  from 
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overlapping  of  the  q>l«en  from  above  by  tho  lung:  tliU  bnppenA  with 
emphTsema  of  th«  lung,  when  tiic  luiig  sprotulu  into  ihv  comple- 
mentar;  space;  aiakiiig  itovrn  of  the  lower  bord«r  of  tUc  spleen  ud 
its  anterior  end,  m  oviil«nc«  of  (tisplaceiueni  downwenl  by  flattening 
of  the  diaphragm,  but  in  ciaphyienM  tlii«  cannot  bo  pruvoiL  There 
ia  always  diminutioo  of  tpicea-dulDoas  (even  to  complole  difappeur- 
ance)  when  it  ia  displaced  upward,  aa  in  abriiiking  afler  pleurigy, 
ooRti-action  i>f  the  lung,  higli  [loiiitiou  of  Ilio  diaphragm.  Here, 
generally,  tlicre  ia  no  sple«o-tluinMa  at  all,  on  account  of  the  intmtine 
lying  over  it. 

Knlargrmtnt  of  tpleen-dula-ftt.  If  we  make  out  such  a  condition 
we  ought  to  call  to  mind  the  Kourcea  of  error  muiitiaiici.1  above.  Wc 
sJiould  never  mal:e  the  diagnosis  of  enlarged  spleen  from  ii  single 
percuft«iion,  without  the  support  afforded  by  p&lpation.  Wc  must 
notice  whethi-T  the  enbirgcd  iluIni.'SH  shows  the  relations  of  the  figure 
of  the  spleen ;  if  it  docfl,  then  it  is  quite  probable  that  the  spleen  is 
enlarged :  likewise,  if  the  examination  in  the  diagonal  and  the  standing 
poaition  shows  a  similar  result,  with  change  of  dulncas  tliat  dintinctly 
oorresponds  with  the  changed  position  of  the  bonier  of  the  lung  and 
the  apicei). 

Enlargement  of  tlie  spleen  is  to  be  assumed  when  the  vertical 
measurement  of  dulnesa  is  as  much  as  9  cm.  or  more ;  also,  if  the 
VM  of  dulneas  extends  considerably  beyond  the  linm  eotto-artieuiarif  ; 
and,  lastly,  if  the  dulness  is  very  decided,  with  moderately  strong 
pcrcuMioD  absolute.  When  there  is  coii-tiderable  enlargement  of  the 
spleen,  the  area  of  dulnciw  upward  is  larger,  and,  hence,  the  diitplimgtu, 
and  with  it  the  border  of  the  lung,  movt-^i  higher  in  the  chest.  More- 
over, in  every  upwanl  t^nlargenient  of  the  spleen-dulneas  it  is  to  be 
remembered  that  it  may  be  merely  apparent,  bong  caused  by  pleuritic 
exudation,  infiltration  of  the  lungs,  or  pleural  tumor. 

When  there  is  a  decided  enlargement  of  the  spleen,  it  eonsiderably 
diminishes  the  half-moon-shapcd  spuee.  If  there  ia,  simultaneously, 
tumor  of  spleen  and  liver,  the  space  may  be  entirely  dcadenvd. 

ACSCDLTATIOK  or  THE  SPLEBS. 

In  rare  caeca,  auacultation  enable*  as  to  rewgniie  peritoneal  friction- 
sounds  should  lliere  be  inflammatory  depoaita  upon  thescrouscoatof  the 
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spleen  and  tlip  pnrietui  portion  of  the  poritoncmm  opposite  to  \t, 
if  tho  diiiplirngm  is  not  parnli^zcd  bv  the  jR-ritonicis  or  the  spleen  baa 
not  bocomL-  atllioreDt.  Peritoneal  friction-souD<l  over  the  spleen  (and 
over  the  liver)  Beems  to  me  to  have  greater  weight  an  evidence  iJiat 
the  first  of  the  two  Itut-numed  condilioos  U  wanting,  than  as  (he  sign 
of  peritonitis,  for  the  latter  usuullj'  appears  to  be  plainer  from  other 
symptoms.  It  niuy  en^ih'  h»p[jeti  that  we  find  it  difficult  to  distin- 
guish whether  we  reallv  have  peritoneal,  mlher  than  pleuritic,  friclion- 
sound.  Auscultating  with  the  stethoscope  enables  us  to  localise  the 
sound  won.'  exai'tly.  We  must  uho  take  into  consideration  the  whole 
picture  of  the  di.iease. 


t^XAMlXATtOX   >}?  THK    pANCRF.AK,    OUUXTUU,    ItETKU-PiiRITOXU] 

Olakls. 

The  pancreas  is  accessible  for  examination,  and  even  to  palpation, 
if  it  is  the  seat  of  new  li>rmation,  as  of  carcinoma,  especially  of  the 
caput  ptinemi liM,  iiml  hence  is  larger  and  harder  than  nonnal:  we 
have  a  roundish  tumor  in  the  right  epigastrium  which  does  not  moi'e 
during  respiration,  about  midway  between  the  point  of  tiM  xiphoid 
cartilage  and  the  umbilicus,  hence,  directly  undt-r  ilie  border  of  the 
liver ;  or  a  somewhat  longer  tumuracroiui  the  epigastrium.  Unless  (here 
are  chanicteristic  associated  symptoms  (compn'^sioii  of  the  ductus 
cbo1edocliui<  and  pancreaticus.  biliary  e)igor|;einent,  nnd  change  in  the 
character  of  the  stools),  the  diagnosis  of  tumor  of  the  pancreas  can 
scarcely  be  made  from  such  a  tumor,  which  may  also  belong  to  the 
omentum,  but  especially  to  the  retro- peritoneal  glands. 

The  omentum,  also,  is  only  perceptible  when  it  is  thickened  by 
inflammation  or  new  formations,  or  by  botli.  It  frec|ucnlly  slirinkt 
up  la  n  transverse  band  which  lies  close  above  the  uinbilicus,  as  in 
tnbercid«si».  but  doubtless  also  in  "simple*  obronic  peritonitis.  Car- 
cinomatous knots  in  the  omentum  arc  best  to  be  di^tinffiiisbed  fn 
similar  deposits  in  the  anterior  wall  of  the  momach,  by  examining  tl 
latter,  both  when  empty,  and  full,  or  inllaled.  Sometimes  it  is  ver 
difficult  to  distinguish  them  from  carcinoma  of  the  liver,  especially  if 
the  omentum,  fram  adhesion  with  the  liver,  moves  ivitb  each  r»pini- 
tion.  Echinococcu!  of  the  omentum  is  ijuitc  rare- 
Enlargement  of   llie  retro-peritoneal    glands  generally  occurs  in 
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Moondnry  cuvittomo  m  firm,  immovable  bundles,  whicb  are  located 
it)  [ho  rnrity  of  tbn  ibitoinen,  iibout  on  tb«  level  wiili  tiie  umbilicus  ; 
biitvometimi.'H  they  WJich  even  iJeepw.  Tliey  in;iy  eompreu  the  side 
of  th«  inferior  vi;nn  ravii  or  the  ilirn;  vein.  Tiii*  may  eiuily  be  coo* 
foantlcd  wilb  luivitri^m  of  ttie  nortn,  rtpi'cially  if  it  ix  a  round  tamor 
and  propngftlm  puIxntiniiA,  aiii)  it  mny  hIho  even  communicate  ■  huni- 
miiif;  munnur  of  ftteooMiit  from  the  aoriii. 

We  mtuit  Bgain  csll  nttention  to  tlie  importance  of  nlwayei  emptying 
the  inlcMinM  and  bladder  in  all  coaea  of  tliis  cbaracter  where  the 
diagDMia  in  dilTicult. 

Tbia  is  not  the  pliice  lo  explain  the  differential  diagnosia  of  a  large 
number  of  other  affectionji  of  tlie  abdomen,  cHpecially  tumors  of  the 
nieru!),  ovaries ;  also,  pregnancy.  (We  refer  for  these  to  works  upon 
Gynsecoiogj-  and  Pregnancy.) 

ExiMISATlOK   OF  THE   CONTENTS   OP  THE   StoMACH. 

1»  general  we  may  obUiin  the  contents  of  tlie  Btomach  ht  examina* 
tJon  in  two  wayH :  when  ibe  patient  vomit*,  or  vrbcn,  by  emptying  tbo 
stoinadt  by  muanH  of  an  f^opbagcal  catlieter,  we  remove  a  portion  of 
itaoonienlR.  The  catheter  may  be  introduced  for  tlierapeutic  purpOMw. 
or  only  fur  titc  piirpoiieti  of  diagiiosia. 

The  latter  way  of  obtaining  some  of  the  contenla  of  the  Htorancli,  it 
it)  readily  H«-n,  i«  the  more  exact  for  making  a  diagno-ii:*,  becnusc 
we  regulate  the  time  for  doing  it  by  the  object  we  have  in  view. 
First,  with  reference  lo  the  mo«t  important  problem  in  the  diagnoMfl 
of  the  contents  of  the  atomnch,  namely,  the  exiunination  of  the  stomneh- 
digrflion  and  the  Hecrciiuii  of  gnatrtc  juice,  il  is  only  nccossary  to 
empty  (be  niniofti'h  lo  obtain  thi.'  object  reiiuireil.  At  the  nmo  time, 
it  IK  to  be  rcmcmbereil  tbnl,  in  many  case*,  the  examinati'tn  of  vomited 
ranttcra  or  tbo  fluid  employed  in  rinsing  out  the  stomach  (especially 
in  CAMS  of  poisoning)  is  of  very  great  irojiorMnce,  and  is,  then,  not  to 
be  orerlooke<l. 

ArtiGcinl  emptying  of  the  stomuh  or  romo\'m]  of  »onic  of  its  contents 
for  the  ptirpoeea  of  diagnosis  Is,  as  has  been  Miiid,  the  only  method 
which  enables  us  to  form  a  reliable  opinion  n-ganling  the  gastno 
secretion  and  the  process  of  digeetion,  for  the  reason  just  given,  that 
stKh  an  opinion  can  usually  only  he  formed  when  the  contents  of  the 
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8toina<^h  hare  been  obtained  in  a  pure  state  ani]  at «  dofinitv  time  after 
panakiog  of  a  meat.  Vomiting  cnn  mak«  tho  artiBcial  emptying  of 
the  stomach  unnccefuiary  only  when  it  occurs  at  cxnctlj  the  time 
deairei),  and  when  the  material  vomited  do(^  not  contain  bite  and  noC 
too  much  mucus  (iteo  below). 

Induction  of  eme«s  is  oontra-indieatcd  when  tbero  is  a  tendency  to 
hemorrhage,  and  in  poisoning,  where  vrc  have  rcnvon  to  think  the 
poisons,  as  aoids  and  alkalies,  have  caused  erosion  of  tho  <esopluigas 
or  stomaob.  SoumU,  even  soft  ones,  are  to  bo  employed  with  the 
greatest  caution  if  th<;rc  hat  ever  been  any  hctnorrhngo  of  the  »lomacb, , 
and  also  when  there  i.t  any  suspicion  of  ut  ulcer  of  the  stomach  or  of 
a  carcinoiuB  that  '\*  enting  through  tlic  wulli. 

Knowledge  regarding  tho  Kcrrciiun  of  gastric  juice  and  stoniMh- 
digeation  is  important  really  in  three  directions,  bccuu^o,  by  means  of 
it,  certain  diseases  may  he  recogniied  early,  before  inspection,  palp*-^ 
tion,  etc.,  are  of  any  value,  or  where  these  methods  do  not  in  any  waj  I 
give  any  result.  And  even  wlicro  otlier  inethoiU  of  examination  have 
led  to  a  positive  ooncluston,  the  diagnosis  is  not  only  madv  slill  more 
definite  by  this  knowledge,  hut  likrwi."!  tIk'  i  tfi-ct  of  a  disease  of  the 
stomach  upon  its  functions  is  dL'icrmiii'  <1.  I<:i~t1y,  ihcro  is  sometimes 
a  flat  mntradiction  between  the  scvih'  r>iin)i1iiinls  of  the  patient 
regarding  iho  stomnch  and  »  pi-rfi-ctly  normal  gastric  digestion.  In 
this  cafic.  the  examination  of  the  contents  of  the  stomach  immediately 
Atrnishus  an  explanation,  as  in  some  forms  of  "nervous"  dyepepeii 
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StnnKuhdigrMion  and  it»  Duturhnncet. 

1.  After  jmrtuking  of  a  meal  which  contains  albumen  and  starch 
{Jilt  docs  not  come  under  oon-tlderAtioii,  because  it  is  not  digested  by 
the  stomach),  there  first  occurs,  under  the  influence  of  the  ptyalin  of 
t}ie  salivu,  (he  amylotyiic  porioil  of  digestion  :  the  starch  contained  io 
the  food  taken  grodually  disappears,  and  dextrine  takes  ita  place 
(achruo-  imd  cry  thro- dextrine)  and  there  is  a  alight  nmoani  of  grape- 
sugar  ;  any  cane-sugar  that  has  boon  taken  is  inverted,  that  is,  is  partly 
transformed  into  grape-sugar.  Those  processes  go  on  tolerably  rapidly. 
Moreover,  onder  the  influeoeo  of  microorganisms  that  excite  fcrmcnta- 
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tioo,  there  occurs  n  partial  lactie-teid  remimtatinn  of  the  grape-»iig8r, 
Mill  lienoo  lactic  acid  is  forme)]  (Inctic-noid  rt-nni^nhition]. 

Tliis  amjlolylio  period  tuhm  in  length  noconling  to  tlic  aiee  of  the 
meal ;  on  the  avortgv,  it  IiuU  tlircc-qunrtent  of  nn  hour.  As  &  matter 
of  coursi*.  it  is  entirely  nW>nt  if  only  muat  is  cnlen;  tlien,  also,  there 
ic  no  Inctic  acid. 

ImmMliatdy  after  food  is  token,  tlie  laucout  membrane  of  the  stomach 
begins  toMcrotemurinttcncid  and  pfpsin,  nnd  tlit^  fflomach-juice  mixee 
with  the  alkaline  cliymc.  But  at  fin>l  the  muriatic  acid  id  in  combi- 
nation, and  we  do  not  have  free  muriutic  acid  in  any  quantity  until,  on 
the  average  ono-lialf  to  tlirec-quarters  of  nn  hour;  thug  the  amyl»- 
lylic  period  is  brought  to  a  close,  because  the  diastalic  action  of  the 
saliva  cannot  go  on  in  an  ucid  solution.  Instead,  tlivrc  begins  the 
peptonising  action  of  the  secretion  of  the  stomach  upon  tlie  albumiiiuus 
bodiM.  The  lactic  acid  disappears,  and  after  the  firet  hour  none,  or 
only  a  trace  of  it,  can  be  detected.  The  stomach  now  contains  an 
increasing  amount  of  free  muriatic  acid,  and  tliis  reaches  its  maximum, 
0.2  per  cent.,  or  le«s,  according  to  the  size  and  character  of  the  rnmtt 
iVom  two  Ui  five  lioars  after  the  time  it  was  eaten.  From  now  on  there 
appear  peptones  and  tlieir  precursors  (syntonin  ami  propeptono). 

Simiilianeounly  with  the  free  muriaUc  aoid,  the  [mi  Ik -curdling 
ferment]  rennet-ferment  appears,  under  whose  action  the  ouein  of 
the  milk  that  has  been  tiiken  1.4  coagnlated. 

The  pepsin  and  rennel -ferment  ore  not  secretnl  as  such  by  the 
mticoaa  membnme  of  the  stoinaoli,  but  are  formed  by  their  zymo- 
gens [f't"?,  ferment],  propepsin  and  rennet<eyuogen.  Both,  under 
the  influence  of  the  muriatic  acid,  become  transformed  inln  pepsin 
and  rennet' ferment.  The  laolio  acid,  although  in  very  much  htrger 
quantity,  has  this  efl^ecl  upon  the  zymogens  aUo. 

Tbift  second  or  rauriulicacid  period  of  stomach-digestion,  now  shows 
the  very  important  peouliarily  that,  during  its  couriie,  under  the  inSu- 
ence  of  the  0.2  yer  ceM.  of  free  muriatic  acid,  we  have  the  antiseptic 
action  of  the  gnittric  jtiice,  by  which  tlie  greater  proportion  of  the 
microijrganisms  swallowed  with  the  food  and  drink,  juirticuUrly  those 
that  excite  fermentation  and  putridity,  as  well  as  certain  pathogenic 
ones,  as  the  cholera  badllua,  arc  destroyed. 

During  the  progress  of  stomaob-digevtion  the  food  is  mixed  by  peri»> 
taiaia,  oinl  partly  by  tlie  aid  of  the  ferments  is  comminuu-d  and  reduced 
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to  a  homogeneoiui  maM.  A  sniall  portion  of  the  fluid  resulting  from 
digvstion  ualKtorbcd  ;  but  beaidMi,  at  the  pyloric  eodof  tbe  Etomacb,» 
ooDtiiiuoiiii  MTporuttoii  of  tbl^  fiolid  and  fluid  portions  is  going  on,  anil 
the  liittvr,  diiriiig  tjic  whole  period  of  digestion,  passea  little  by  little 
into  the  dumli^tiiim. 

2.  About  fix  \\ti\\TS'  lifter  a  mixed  lueal  of  moderate  quantit;  (much 
eooncr  after  a  Hiiiallor  one),  the  stoniacli  has  become  entirely  ompty, 
or  at  most  contnin!«  onlv  euiBlt  parlicli's  of  food.  In  tlie  interval 
until  the  next  meal,  in  the  great  majortij'  of  healthj  persons,  it  sppeara 
that  the  stomaeli  contains  a  very  sc:int  amount  of  clear  fluid,  with  • 
neutral  leaclion.  but  no  muriatic  acid  or  pepsin. 

The  stomach- digestion  of  nurelings  has  as  ;et  been  very  Utile 
Btitdied.  According  to  I,eo.  the  fasting  stomach  of  a  nursling  almost 
always  contains  free  muriatic  acid,  while  during  digestion  free  muristie  I 
acid  cannot  at  all,  or  only  after  an  hour,  be  demonstrated;  thia  is 
not  because  there  ia  none  secreted,  but  because  it  is  neutratiEed  by  the 
milk.  Leo  always  found  rennet- ferment,  excepting  in  one  case  where 
there  was  rennet-symogen.  After  half  an  hour,  the  greater  portion  of 
the  milk  has  pa.tsed  into  the  intestine,  and  in  one,  or  at  most  two  hours,,  j 
the  stomach  is  empty.  Leo  also  thinks  tlint  the  pcptonixing  of  ibe 
milk  in  thcsiomoch  is  a  suboi'diaate  process.  Heregnnls  ihc^tomadi 
aa  really  a  milk-reservoir,  and  perhaps  as  ollering  a  barrier  to  patho- 
genic inicroorgaoisros. 

3.  The  chief  points  in  regard  to  the  effect  of  pathological  distorb- 
anciM  of  the  gotttric  eocretion,  of  the  tnotions  of  the  stomach  upon 
digestion,  and  the  sterilization  of  tho  food  and  its  further  irnneporta- 
liun  into  the  intestine,  iiru  as  follows: 

Diniinisbetl  Hcorotioh  of  muriatic  acid  (»ubacidily,  hypacidity) 
interfi'rcs  with  the  digestion  of  nlbitnicn  and  the  power  of  the 
stotnadi  to  prevent  decomposition  and  fermentation. 

When  the  inuriatte  acid  Is  increased  (auperacitUty,  hyperacidi^), 
free  acid  is  pruaent  etrlier,  and  thus  there  is  interference  with  the 
digo.4iion  of  the  starches,  hccnusc  this  only  goes  on  while  tho  contents 
of  the  Momsch  have  an  nlkalino  rcaetion:  likewise,  the  albuminous 
bodies  are  other  norninlly,  or  more  rapidly,  peptonized,  but  in  some 
tMP*  it  is  remarkable  that  tliey  are  more  slowly  peptonizoJ. 

Diminntion  of  the  murintic  acid  genorally  appears  to  go  pantllcl 
witli  a  diminution  of  tho  pepsin.     On  the  other  hand,  this  parallelism 
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isgenernll^r  not  pr«siMiC  wlicti  ihoro  is  suporacidity;  with  incrraae  of 
the  mtirialk'  »cid,  there  even  apposra  to  hn  an  nbHonco  of  pepsin.  At 
least,  tliis  iiittcr  condition  ainiio  explains  those  emus  where  tlie  popto- 
nixation  of  the  Blliiiininoun  tiodien  \*  prolonged,  although  tlio  free  ncid 
18  in<.Tcn«cd. 

Hence,  witli  subacidity  (inactdity)  not  only  are  the  albaminoiis 
bodieDimpcrfectly  digostod,  but  under  the  influonci-of  the  unrestrained 
derclopment  of  mirrourguniHrns  ihvre  occurs  an  abnormal  decomposi- 
tion, and  |mrticuhirly  of  fermentation  with  formation  of  hictic  acid  in 
excus  of  the  normal  time  and  amount,  ox  well  as  of  other  organic 
acids.  This  abnormal  i-hctniiiil  uoliviiy  in  turn  produci's  a  paralysis 
of  pcri«ial#i»  and  miifcular  tone.  The  roinovnl  of  tho  food  stops  for 
tills  renfon.  nnd  probably  aho  licc-unHc  the  pylorut  dotw  not  readily 
allow  material  to  pass  into  the  duiiilenum  which  is  in  an  abnormal 
ciicmicnl,  and  in  part  physicitl,  condition.  The  food  remains  too  long 
in  the  stomach,  nnd  bcncelliCHtomncb-digc^tionis  prolonged.  Lastly, 
if  the  condition  pentists,  there  is  ectiisin  nr  dilatation  of  the  sloinach. 
It  is  to  lie  remarked  that  hy  the  word  dilatation  alone  is  always  mount 
permanent  dilatation,  in  eontntdistinclion  from  lemporary  dilatation, 
which  occurs  after  every  meal. 

Quite  similar  in  Ils  final  rcHiiltfl  is  the  efTeet  of  a  Itindraoce  to  llie 
emptying  of  the  stomach,  a*  is  particularly  frequent  with  pyloric 
stenosis;  only  here  the drsturbanee  in  on  the  whole  much  moriMmirked. 
In  stenosis  of  the  pylorus,  tlic  difliniliy  in  expelling  the  food  in  at  first 
overcome  hy  an  liypcrlrophy  of  the  muscular  coats  of  tlie  stomuch  ; 
but  jrradiioUy  there  hi-eomcM  manifest  a  di.ipro  port  ion  between  the 
strength  of  thestoniiu:h  and  tin-  niirnxveil  piiwaj'e.  Part  of  the  con- 
tents of  the  tttomnch  remain  behind  nt  the  lime  of  the  next  men),  and 
so  the  stMnaeh  become*  more  and  ni'ire  dilated.  There  Is  an  accumu- 
lation of  material  (peptouea,  albuininates,  muriatic  and  phosplioric 
trail  Milts);  and  the  muriatic  add,  thou>;h  free,  is  yet  so  interfered 
with  llint,  it  no  longer  cxerU  Itji  peptonizing  and  anti fermentative 
ncli'>n,  There  is  no  further  digestion,  but  in  place  of  it  the  food 
ai-ciiniulatei]  in  the  slonmcb  tnkvH  on  fermentation,  witli  formation  of  a 
iCJit  nmouni,  of  laellc  acid,  butyrie  Rcid,  acetic  acid,  and  alcohol. 

Through  thit«  Jilmormal  oUcmical  action,  peristalsiH  and  the  muscular 
tone  are  still  more  woakoned :  there  rosults  a  true  eireuhu  vUiw$iu  of 
tbo  motor  and  choniieal  pheuoiiieiia. 
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4.  The  chief  points  in  Uie  Bymptonutology  of  •  distended  stomach 
■TO  tbo  following: 

Subocidity  or  inacidity  may  hn  recogniu>d  by  tliv  diminbbed  per- 
contnge  of  muriatic  acid  or  its  abtcncu.     Furlbcr,  tb<>re  arc  signs  of, 
abnormal  fci-mcntation,  of  wliicli  tbe  moitt  imporunt  i#  tbc  tinit8i]at[ 
duratioD  and  iimounc  of  luetic  acid.     DigestioD  is  usually  prolonged: 
the  »tomacli  is  nut  «tnply  after  seven  hours ;    it  still  containw  un* 
ehtnged  panicles  of  meat,  di«cerniMe  microsoopieally  or  even  macro- 
soopically.     If  we  institule  oxpcrirarninl  digcittion  witb  the  gastiioj 
juice  in  an  incubator  (moo  below),  wg  find  tliat  it  is  diininiohed. or  that 
it  has  loot  \\6  power  to  digest  albumen. 

Supcracidity  during  digestion  shows  an  increased  amount  of  free 
miirialic  add:  usually  tlio  freo  acid  makes  its  appearance  too  c&rly ; 
the  amylo)ytic  period   is  thus  shortened,  and   there  is   unchanged ; 
storoli  (mioroHCopicftlly  and  elioinically  demonstrable).     Aibuminona 
digestion  in  llic-  incubator  may  be  i]ui<:kcncd. 

Increased  diHiuulty  in  conveying  the  food  from  the  stomiich  (especi- 
ally when  due  to  stenosis  of  the  pyWiiH)  is  connected  with  diminution 
or  absence  of  free  muriatic  acid.  Tliua,  the  lu-cretioa  of  acid  may  be 
norm^il  or  even  increased;  but  the  muriatic  acid  is  loon-ly  connected 
with  tbe  bulky  remaining  albuminatt^K,  peptones,  and  naltii,  and  hence 
is  without  chemical  or  antiseptic  action  on  the  one  hand,  and,  on  the 
otlter,  its  presence  is  "  conoealed,"  or  cwinot  be  established  by  the  ordi- 
nary roactiotiA.  The  great  amount  of  laoiic  acid-s  (butyric  and  acetic 
acids)  is  shown  by  the  amount  of  fermenialion.  The  diminifihed 
digestion  of  all  kinds  of  food  shows  ibis  plainly.  In  the  incubator 
the  albumiii  in  not  digested. 

5.  A  peculiar  anomaly  as  renpecta  the  gaittrio  secretion  consiais  in 
the  fact  that  even  when  the  stomach  is  empty,  muriatic  utid,  pepsin, 
and  rennet-ferment,  or  propepxin  and  rennet-rymogen,  ore  secreted 
(•iiperiteerction,  hypersocretion).  A  very  considerable  amount  of  this 
gastric  secretion  may  bo  ncciiinulatcd  in  the  stomach;  and  thl^i  is 
still  mnrc  increased  by  the  fact  that,  ^onorally,  the  presence  of  an  acid 
fluid  in  the  stomach  fttimulutes  tbe  secretion  of  saliva.  The  saliva 
swallowed  is  not,  however.  HuSicient  to  neutralize  tlie  acid  fluid. 

.Schreiber  has  recently  found  that,  even  in  persons  who  are  in  per- 
fect beeltfa,  there  is  a  small  (luaniity  of  acid  gastric  secretion  in  the 
fasting  stuma[?h.     This  is  in  direct  contradiction  of  Uie  statements  of 
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former  authon.     We  will  agiiin  cnur  (p.  866)  upoii  ilie  question  of 
the  goauic  Mcrvtlon  in  tlic  fiuting  gtouAch. 


3fodf  of  Proeeiiare  in  Examinin//  fht>  Stomach- Digettien. 

The  aeeion  of  the  slooiach  Is  divided  into  ilie  chiMoioal  eReci  of  ita 
8CC^e^ion  nml  the  uiiaUtico  furnished  by  mechanically  mixing  the 
food  and  reducing  it  to  small  particles;  tlie  passing-vn  of  the  digested 
or  fltprilixod  mntfrrinl,  and  the  abnorptiou  of  &  portion  of  it.  Com- 
pared nitli  thnt  wliii:h  It  pitx^rd  idon^,  t)i<-  ittiiuunt  abaorbol  neonis  to 
be  small.  These  proceasee  imply,  aa  has  been  shown  above,  a  certain 
length  of  time,  which,  in  health  and  when  a  meal  of  moderate  site  a 
eaten,  takes  place  within  tolerably  definite  limiU. 

Thus,  the  examination  of  (he  action  of  the  stomach  is  connected 
with  the  determination  of  the  daralion  of  digestion,  the  examination 
of  the  chemical  action  during  digestion,  lastly,  the  relation  of  the 
onward  tnovement  and  absorption. 

I.  duration  of  dit/eetion.  Since  the  duration  of  digestion  very 
much  depends  upon  the  kind  and  siee  of  the  meal,  iti  making  the 
ejcaminatioD.  it  is  indispensably  necessary  to  arrange  similar  conditions 
artificially.  This  requirement  will  be  raet  by  Leube's  experimenl.iI 
meal,  consisting  of  a  plate  of  water>gruel.  an  orilinary  piece  of  beef- 
steak, and  white  bread.  Afier  pHrtaking  of  tliU  meal,  the  patient  takes 
nothing  until  seven  hours  fium  the  time  it  wili  eaten,  when  the 
stomach  is  to  be  emptied  by  means  of  an  oDsophageul  catheter. 
When  the  digestion  is  normal,  the  stomach  after  this  space  uf  time 
is  empty,  or  contains  only  a  few  particles  of  the  remiuas  of  the  fi>od. 

The  stomach  is  emptied  or  washed  out  by  means  of  an  <es'iphageal 
catheter  and  a  siphon,  or  esceptionally  by  employing  a  stomach- 
pump.  We  employ  a  soft  N^laton's  ossaphageal  catheter  of  ut  least 
0.6  cm.  internal  diameter,  to  which  we  attach  a  piece  of  rubber 
tubing,  1  m.  to  1.20  m.  in  length,  with  a  short  piece  of  glass  tubing 
inserted  along  its  course;  on  the  other  end  of  the  tubing  is  a  glusa 
ftiiinel.  The  catheter  is  introduced  without  a  guide;  in  short,  liko 
any  other  a?8opbageal  sound  (see  p.  29Sj.  After  it  lias  been  used 
several  times,  the  patient  learns  to  introduce  it  himself,  which  be  dom 
by  a  sort  of  swallowing  motion.  (?are  must  be  taken  lest  tlie  sound 
goes  clear  down,  as  has  more  than  once  happened. 
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If  the  stODWch  is  qaite  full,  then  immediatelT  after  tlie  otbetcr  is 
introduced  its  coDtetits  well  up  through  it,  even  if  llie  niUber  lube 
and  fuonel  have  not  been  attached.  If  the  stotnach  »  onlj  tnodcr- 
ately  full,  then  it  is  ol^en  simply  necesHurv  to  jtnsa  the  patient  in 
order  to  bring  up  the  contents  of  the  stomach  lliroogh  the  cwlliclRr. 
If,  in  this  w*y,  we  do  not  receive  anything,  then,  if  there  is  do  rcMson 
to  suspect  an  ulcer  or  a  carcinoma  that  will  bleed  easily,  «r«-  may 
caivfutly  aspirate  wUh  a  stomach-pump.  If,  even  llien,  wv  du  not 
get  anything,  we  mnsl  wajtli  out  the  stomach  with  a  small,  but 
innwured,  amount  of  water.  ^  nn  to  see  whether  there  are  »till  sooie 
remaining  pnrtklei*  of  food.  For  this  purpoM  we  fill  the  tube  and  a 
part  of  the  funnel  with  lukewarm  water,  before  connecting  it  with  ih& 
ctttlieter,  nnti  then  we  pour  more  water  into  the  funnel,  hold  it  high 
and  allow  the  water  to  run  into  the  stomach.  Next,  before  it  is  quiU' 
empty,  wc  lower  tlie  funnel  quickly  into  a  v«^»el  standing  ready  upon 
tlic  floor:  the  tubing  and  funnel  act  as  a  siplmn,  and  Huck  out  the 
contents  of  the  stiHnach.  By  filling  and  emptying  it  scvi-r^tl  times,  th« 
stotnach  will  gciicndly  be  completely  ein])tied. 

If,  in  this  way,  wu  c»nnot  obtain  sufficient  siphon -action,  we  can 
increMe  tb«  suction  power  of  the  apparattta  by  placing  the  funnel  in 
a  vdMol  of  water,  extending  the  rubber  tube,  and  then  lifting  the 
funnel  n  little  in  the  water. 

If  the  rinsings  of  the  stomach  afVer  Bovcn  hours  ouDtnin  at  mest 
only  a  few  remnnnts  of  food,  in  mo«t  ca«e«  the  digestion  is  DomaL 
At  any  rate,  if  it  is  tolerably  certain  that  there  is  diminution  of  gas- 
tric juiee,  an  injurious  cITect  from  emptyin;;  the  stomacli  is  entirely 
excluded.  But  it  is  p'xv-ublc  tliut  there  is  supcracidity,  and,  as  a 
matter  of  course,  supersecretion.  If  this  is  the  case,  we  repc«t  tbe 
experiment,  except  that  the  catheter  is  tntroducnl  one  or  two  boon 
sooner.     In  this  way  we  determine  iho  duration  of  digestion. 

If,  utter  seven  hours,  the  stomach  still  contains  considerable  por- 
tions  of  food,  then  digestion  is  prolonged  :  subacidity,  or  there  is  inter- 
ference witli  ilie  physiological  emptying  of  the  stotnacb  :  stenoeu  of 
the  pylorus,  diminished  peristalsis,  or  dilatation.  Digestion  ofasiiBple 
meal  (see  above)  lasting  longer  than  seven  hours  is,  in  health,  oaly 
obserred  in  menstruating  women. 

II.  The  ehemialrg  of  digestion.  We  may  again  employ  Leube's 
experimental  meal  for  investigating  tho  chemistry  of  digestion.    Some- 
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'tiin«!i  wfi  mny  make  nsc  of  ntml  wcobt«in  while ilcti-rminiiif;  ibe  dura- 
tiuD  of  iligt^tiun— that  is.  if  sovc-ii  hours  &fter  the  meal  ue  Biitl  the 
stoiQOch  jrM  full,     [f  i(  is  emptjr,  then  wo  repeut  ihe  experimcDtal 

Lineal.  »n<l  makv  tlio  iriiil  fire  houra  ufter  it.     If  we  then  tinil  it  empty 

'(which,  Dormiilly.  is  notscldom  thecnse),  wegobuck  to  four  boura.  In 
such  casm,  at  nny  rate,  where  thcra  is  free  muri&tic  acid,  wo  endeavor 
to  examine  the  contents  of  the  slomncli  iit  ttio  height  of  the  muriatic- 
acid  digestion— that  is,  nt  tho  time  when  the  muriatic  ai-id  has  its 
chief  vnluo.  This  is  usually  about  an  hour  btifure  the  close  of  the 
perioil  of  gastric  digeslion. 

Ewnid  has  introiliievd  an  important  simplificiitiou  of  this  examina- 
tion. He  gives  a  ti-jt- break  III  St,  consistin;;  uf  a  dry  roll  and  luke- 
warm water  or  dilute  too,  which  uru  taken  fasling.     The  period  of 

''digestion  is  thus  so  shortened  that,  one  hour  after,  digctitior.  has 
shed  its  highest  point. 
In  regard  to  the  dispute  as  to  whicJi  is  preferable,  tho  expcrimenla] 
meal  or  tho  experimcntid  break  fut,  we  take  the  ground  that  the  Intter 
is  decidedly  to  he  preferred  for  settling  tlie  important  points  we  arfl 
seeking,  particularly  for  the  practising  physician,  who  Is  not  able  to 
eODtrol  his  patient.",  and  hence  must  choone  the  experiment  lasting 
otw  hour  rather  than  (he  other,  where  he  is  olitiged  to  be  nway  from 
his  fasting  patient  from  four  to  six  houre.  But,  on  tho  other  hand,  we 
must,  with  others,  emplia.ilxi.'  tlie  fact  that  the  experimental  breakfast 
makestoDBlight  a  demand  upon  tlie  stomach  to  pennit  of  a  ntcc  judgment 
a»  to  what  it  can  do.  Honoc,  our  exporienou  lends  us  to  believe  that  the 
experimental  breakfast  niiiy  mi«lciid  us  in  two  diametrically  opposite 
directions — in  many  cases,  by  the  dig<!Stivc  power  of  tho  stomach  seem- 
ing greater  than  it  is ;  or,  in  other  cnsus,  that  it  does  not  appear  to  be 
Bfl  strong  a«  it  really  is.  becauso  it  is  too  little  stimulated  (in  cvrtJiin 
nervous  dyspepsias,  also  in  many  coses  of  chronic  catarrh,  as  alcoholic 
catarrh).  The  greater  "cleanliness"  of  his  experiment,  as  Ewald 
maintains,  cannot  be  rocognixcd  as  regulative ;  al^er  filtration,  in  all 
cases,  wc  obtain  afler  the  experimenlal  nicul  a  perfectly  clear  fluid, 
which  rc!>pouds  very  well  to  tho  reactions  presently  to  be  described. 
Jaworski  given  as  the  experimental  meni  the  albumin  of  two  boiled 
with  100  gm.  of  water — a  simplification  which  we  do  not  think 
sful  or  necessary.  It  is  an  unnatural  experiment,  as  the  well-known 
instinctive  disgust  for  food  of  pure  albumin  proves. 
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tbtfc  it  aa;  bSe,  Ueai,  or  pa  ia 
VMMt).    If  tfaer*  ii  M 


tioa: 

I.  Wewtkfy 
tb«  nnnlfti  of  tha 
dcr  •  partiM  flir 

S.  W«  esrcAin/  riiMiiri  the  niina  spaa  ike  fltewDgfiy 
with  the  uked  eye.  ffei  iiifiiwBUl  Miif^  fciiiBftJi 
«bMrve  bov  tbon^ly  the  ■«»■  oTaeM  have  1 
ally  vfietker  ibe  Mowfiia  m  ■■iftrm ;  fatiker,  «c  nocice  vbctbv 
Ihrrr  am  ■■/■■fhMfcfiJpenirlim  oftirieil  (ReguH^eertMii  tbinp 
■Ma  wihIm'  the  ■itiMenpt.  ««  T«tt^) 

3.  W«  teat  ike  leMtuii  of  tfae  fio^-filmu  vitfa  thavs  (pi^xr  or 
tinctare).  \a  add  naciMa  bm/  be  doe  to  mambe  add  or  ctyle 
•cmIs.  Of  botJ). 

4.  Then  followa  the  qsalituire  exsmiaaiiob  for  &«e  mniaUc  acid 
and  tactic  acid. 

For  testing  for  free  mnriatie  add  ve  reMnmeod  the  tot  vith 
tropaolin-paper.'  We  moisten  the  p«per  with  a  drop  of  tlw  filtrate, 
then  place  the  bit  of  paper  ia  a  vat^-glass  aad  heat  iL  If  ther«  b 
free  HG,  the  tro})*otiii-paper  Gm  beeonea  brown,  then,  as  it  driea, 
lilac  color.  Approximaielv  e^jniralent  is  the  l«iil  wiik  a  satanited 
alcoholic  aolntioD  of  O0-in^)db>lin,  which  baa  been  tnixed  with  a  doable 
qamti^  of  the  fillrare  id  a  »aiall  porcelain  dish,  distributed  by 
rinsing.  After  pouring  off  the  surpliu,  it  id  to  be  slowly  heated :  fsm 
HCI  Jidda  a  lilac-red  r«6eciioD.  Lactic  add  gives  do  mction,  ereo 
when  tolerablj  concentrated  (0.6  per  cent.).  It  is  rerr  distinct  whm 
the  eolation  of  HCI  is  pore — abont  O.Os  per  cent.  In  the  preeoioe 
of  albumin,  peptones,  phosphatee,  it  is  much  less  dtsHncL 

Still  more  certain  and  much  morp  distinct,  while  its  distinctoMS  i>  • 
much  Icaa  alTwtcd  bv  othpr  substances,  is  the  phloroglucin-^'anillin  teat. 
The  reagent  consists  of  phloroglacio  2  parts,  vanillin  1  part,  to  absolute 
aleobolSO  parts.  Of  this,  one  or  two  drops  are  placed  in  a  shallow  por- 
ealain  dish,  with  an  equal  amount  of  the  61trate.  and  carefullv  heated. 
Free  HCI  gircs  a  deep  red,  or,  if  tho  qoantitj  is  small,  n  bright 
roaj-rcd  deposit;  if  there  is  no  IICl,  then  the  deposit  Is  brown-red 
or  brown.     It  is  distinct— even  to  0.0&  per  thousand.     It  is  very 

t  KilUr-fKpw  (Mkad  willi  •  aaianud  (aliitioa  of  M-Tropl»Im. 
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tmAj  ftbioliitely  certain ;  iu  only  dmvback  U  that  the  roMtion  Xakvt 
pUoe  iIbo  in  the  presence  of  aulpburetbMi  hydntgea  (henee,  after 
tainted  eggs  liave  been  Mteti).  Thia  lest  very  maoh  surpaaaes  nil 
others.     It  is  sufficient  to  employ  this  only. 

or  the  numerous  other  teets  we  only  mention:  The  reaction  with 
methyl- violet,  which  is  applied  as  follows:  two  reagent-glaasea  are 
half-filled  with  a  transparent  solution  of  methyl- violet,  and  to  this 
some  of  tlie  filtrate  is  added.  Free  UCl  colors  melhyl-riolet  blue. 
The  mctioD  is  not  very  distinct,  nor  is  it  very  reliable;  it  can  be 
imitated  by  table-salt,  and  it  may  be  concealed  by  albuminate,  pep* 
tone,  etc.  There  are  also  to  bo  named:  congo-paper,  blue  ultramanne, 
and,  laatly,  resorein,  recently  recommended  by  Boas  (r«»oroia  .5 
pnrta,  sugar  3  parts,  dilute  spirit  to  100  pans). 

The  examination  for  lactic  acid  is  conducted  in  the  way  suggested 
by  UfTelmanti :  to  about  100  gm.  of  a  2-per-cent.  solution  of  cariralic 
add  we  add  one  to  two  drops  of  a  solution  of  chloride  of  iron,  when 
the  mixtare  becomea  steel-blue.  To  this  we  ad'l  some  of  the  stomach- 
fluid.  If  Uolie  acid  is  present,  the  solution  is  discolored  and 
becomes  yellow  or  yellowidt-green ;  on  the  oiher  haod,  if  there  is 
only  IICI,  the  solution  becomes  clear,  like  water.  Butyric  and 
acetic  acids  give  it  a  more  yellowisli-red  color;  moreover,  they  are 
raoogniied  by  tbeir  odor,  at  any  rate  after  shaking  up  some  of  the 
•tomadi-flnid  with  ether  and  evaporating  the  etlier.  The  teat  i.ia 
very  delicate  one,  and  shows  O.Ul  per  thousand  of  lactic  add.  Its 
certainty  is  somewhat  detracted  from  by  the  fact  that  lactio-add  salta 
give  the  same  reaction.  It  is  more  important  that  alcohol,  sugar,  and 
acid  salts  cause  the  solution  of  chloride  of  iron  and  carbolic  acid  to 
assume  a  straw-ydlow  color  For  this  reuoD,  in  case  there  is  uo 
pronounced  greenish-yellow,  but  a  itraw-yellow  eoloration,  we  must 
employ  a  more  certain  method :  wo  simply  agitate  some  of  the  filtrate 
witb  ether  in  a  reagent-glass,  poor  off*  the  ether,  and  then  evaporate 
the  residue  over  hot  water,  not  a  ftume.  We  dissolve  the  deposit  in 
water,  and  apply  Uffdmafln's  reaction  by  the  addition  of  a  few  drops 
of  tJie  reagent  ( Kwald). 

&.  Tbc  <)iimnlitative  examination  of  the  muriatic  acid  has  a  oeftain 
Tftlne  in  subacidiiy,  but  still  greater  when  there  is  •  suspicion  of 
snperacidity.  Let  it  be  once  more  remarked  that  tb«  httor  may  be 
the  case  not  only  when  the  duration  of  the  digeMioti  of  albumiiioils 
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nutcrial  m  ditainwhed,  but  n]>«  whcii  it  is  nonitBl,  or  eveD  when  its 
(lantioft  in  prolonge<I.  Two  mctliixl*  duij  b«  cmplojml.  ta  both  of 
which  th«  supposed  tim«  of  grmloit  amount  of  HCt  is  s«]L-cte<l.  Pus, 
blootl,  bile,  X  largo  kmounl  of  salirn  must  he  excluded.  Repealed 
exanunrntioii  is  ueeessorj.  If  tlic  i|u*ntity  of  MCI  exceeds  0.3  per 
cent.,  it  may  cortainlj  be  rpguxled  as  pathological.  As  much  *s  0.6 
per  CGiit.  of  free  acid  has  been  found. 

First  method :  The  deti^rmiiMtion  of  the  total  nddity  is  made  hj 
neulnilizin;;  it  with  a  noriitBl  solution  of  soda.  Of  courae,  this  will 
be  understood  to  hnve  vnliic  oidy  in  cosu  there  are  no  organic  acids 
present,  or  not  an  appreciable  '«moant  of  them.  It  is  treated  witli  a 
1  to  10  nonnal  solution  of  sodu  and  lilmns  or  phenol-phtallein ;  1 
c.c.  of  the  1  lo  10  soda  solution  m'utndiies  0.0365  UCl. 

Second  method:  As  suggested  by  Gijneburg,  we  can  employ  tJte 
pbloroglucio- vanillin  reaction  for  an  approximative  quantitative  de- 
termination of  IICI.  by  remembering  thai  the  reaction  still  poeitively 
takes  place  in  the  presence  of  '>.05  per  thoosand  of  HCl.  Hence  we 
have  to  dilute  the  8tomach'6uid  with  a  definite  quantity  of  distilled 
water  so  long  as  the  reaction  is  produceil  sufficiently  to  be  recognited. 
Since  Giinihurg's  reaction  is  not  disturbed  by  lactic  acid,  the  simnl- 
tuneous  presence  of  lactic  acid  does  not  interfere  with  tbia  method. 
It  is  still  very  desirable  that  tliere  should  be  an  exact  rerisional  proof 
of  this  method. 

It.  Examining  the  digestion  in  an  incubator.  The  examination  of 
the  digestive  power  of  the  gastric  juice  is  of  especial  value  for  demoD- 
Blraling  pepsin.  At  any  rate,  e.tperience  shows  that  when  there  ifj 
free  muriatic  acid,  pepsin  is  usually  present ;  on  the  other  hand,  when* 
muriatic  acid  is  absent,  no  pepsin  ia  present,  for  the  reason  that  the 
mucous  membrane  of  the  stomach  does  not  secrete  pepsin  itself,  but 
secrcies  its  zymogen,  propepsin,  and  because  muriatic  acid  has  the 
exclusive,  or  at  least  the  chief,  power  to  form  pepsin  out  of  propepsin. 
For  these  reasons,  it  may  suffice,  in  roost  cases,  to  examine  for  muri- 
atic acid  alone.  But  the  thorough  examination  is  of  the  greatest 
value  for  an'iving  at  a  complete  judgment. 

We  test  the  digestive  power  of  the  gastric  juice  upon  a  piece  of  tb4 
white  of  a  hard-boiled  egg.     A  piece  about  a  centimetre  square  and  ft^ 
millimetre  thick  placed  in  a  reagent- gtitss  full  of  nnrmul  stomach* fluid 
should  be  dissolved  in  about  an  hour.     If  tlte  solution  is  delayed,  or 
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does  not  take  p1ftc«  &t  all,  it  prov<ui  tlist  there  is  a  deficiency  in  the 
norin&l  amount  o(  pepain  only  wIumi  we  urc  nlilc  to  d^tormino  ihnt 
there  is  also  n  dolicicncy  in  uiiiriittio  itoid.  For  this  nnmn,  it  is  be«t 
to  conduct  llic  I'xikininittion  fli  m  ii  1  tan  eons  ly  in  twu  reagent  gliiMcs.  to 
one  of  wliicii  ii  Tow  dropM  of  IK'l  huve  boon  added. 

Tfa«  ooogulating  eflect  of  tlic  gudlric  juicfr — tliat  is  to  wiy,  of  the 
rennot'fermvnl — upon  the  casein  of  milk  iji  proved  by  ilic  fiKt  thnt.  at 
the  tempi.Tiiiuri;  of  tlie  body,  ncurmliscd  slomncb-RltriKc  with  nttucral 
(or  amphoteric)  milk  is  congulittcd ;  in  flflcoD  to  thirty  minutes,  if  tlio 
reiinct-fcrmcnt  is  present,  there  i«  congulation  of  tliv  casein.  This 
teftt,  it  seems,  cwi  generalty  be  omitted  if  it  concurn^  nuntlinfjs.  in 
whom  it  is  of  speoial  interest:  for  it  has  been  ifhown  tliut  wlirn  froo 
H('l  and  pepsin  arc  pretenl.  the  rcniiet-fennciit  i»  never  a1)»?nt; 
ercn  in  most  cases  of  absence  of  both  tlic  ottient,  rcnnet-fcrmcnt 
indeed  seems  not  to  bo  met  with,  but  rennet- xynio^run,  vrliich  r(!«quires 
muriatic  ncid  in  order  to  iriLnitfonn  it  into  rennet- ferment.  In  unlet 
to  |>rove  the  pre«enee  of  renuot-Evmo^-n  in  gn^tric  juico  which  is 
deficient  in  HCl  and  ronncl-fvruiwit,  we  supply  the  defien-ncy  by 
adding  HOI  and  then  allow  it  to  stand  in  an  incubator  for  two 
hours,  afWr  which  we  apply  tbe  test  for  the  ferment  meationci)  above. 
In  atrophy  of  the  mucous  membrane  of  the  stomach,  there  is  entire 
absence  of  rcnnet-Kymogvn,  as  welt  hn  uf  HCl  and  pepsin. 

Of  the  sitmewhat  dilficult  methods  of  examining  the  products  of 
digestion  we  cim  hcic  nienuon  the  two  following:  I.  The  transforma- 
tion of  tbo  slarchcM  into  erythro-  and  ochrou-dextrin  can  bo  tfuuli- 
tativoly  followed  by  nieuns  of  tliluie  Lugtd's  solution  (io<l.  1  part, 
iotlide  of  potash  2  partx,  &q.  di^t.  200  pur[«} ;  it  colon  Starch  blue; 
cry th rode xtrin,  purplc-rcd;  achrou  di-xtnn  rnnains  colorless  or  be- 
comes yellow.  A  mixture  of  sturi-h  ond  dextrin  with  the  first  dropa 
of  the  iodino  solution  bcvomefi  colorless,  but  upon  further  addition  it 
becomes  rc<l  and  then  blue. 

-.  Peptone  and  propeptonc  in  alkaline  solution,  upon  tlie  addition 
of  a  solution  of  sulphate  of  copper,  give  a  wonderfully  hvantiful  purple 
color;  albumin  makee  It  bluc-violct;  honco,  on  account  of  tiiis simi- 
larity of  eoloni,  it  i»  oficn  extremely  diflicult  to  distinguish  albumin 
from  peptone,  particularly  if  the  stomach-fluid  is  turbid. 

in.  The  eRbrt  htm  been  made  in  various  ways  to  atcertain  what 
part  the  movementa  of  the  atooiach  play  in  digestion.     No  method 
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thikt  I1.-U  tiius  Tnr  b»-ii  ilevUi-d  niMUi  tlio  requirement ;  hmoe,  ve  oqIj 
taention  tlioni  very  briefly. 

The  peculinrity  of  sniol  tlinl  il  spliu  up  into  salicylic  acid  Mtd 
plieiiol  only  in  tht>  intestine,  wUercupOD  tlie  kppWLranee  of  Mlicylio 
nciil  in  tiic  urine  is  ciusily  pruvcil,  has  been  employod  by  EwsUI  to 
determine  the  mpiclity  of  tlic  passage  of  food  from  tho  sloinsob  into 
the  tntestiac.  Sitlicylic  acid  im  rrvo){nix«il  in  the  urine  sf^er  the  addi- 
tion of  efaloride  of  iron  by  the  violet  reuclion  in  the  urine.  In  nnler 
to  recognize  tlio  Snl  tniees,  ve  must  make  the  test  upon  an  ethereal 
extriict  [of  the  urine.  (Cotnpitrc  whfit  is  said  later  rognrdii);;  tlie 
(ViW (irt-r  (A<'  AJ'/iini»lrali'>n  0/ Mf<lieinf».)].  Kwahl  found  thnl  in 
health  the  Gmt  pusitivo  reaction  took  phtce  onohiUf  to  one  hoar  after 
it  hiid  been  Inkcn :  when  the  prooess  of  cmiisportution  from  tins 
stomach  had  been  interrupt*.-!],  it  wiu  lau-r.  Uowcvcr^  the  roalte  of 
this  procodur«  seem  to  be  qnite  vnriiiblo. 

The  HHtne  thinir  mint  be  s:itid  of  the  use  of  pills  of  Iodide  of  potash 
coated  with  kenitin,  which  very  evidently  arc  preferable,  bcvnusp  ve 
do  not  need  to  employ  the  urine  in  proving  iho  absorption  of  tho 
iodide,  btit  wc  can  make  use  of  the  sulivn.  But  Hlintiing  hftit  found 
that  these  pills  are  sometimes  dissolved  in  tho  stomach. 

Finally,  Klcmpcn-r  ho^  attempted  a  method,  which,  from  a  pnrelj 
technical  standpoint,  i«  very  exact,  but  is  decidedly  improcticablo. 
He  introduces  into  the  empty  stomach  100  grammes  of  olive  oil.  and 
after  a  certain  interval,  whsh««  the  stomach  oul.  From  heallhj 
stomachs  he  found  thai,  in  two  hours,  70  to  SO  );nimmcs  of  the  oil  hud 
been  discharged  into  the  inte'ttinr,  while  in  cuscs  of  catarrh  of  th« 
stomach  about  half,  and  in  one  ca.te  of  atrophy  a  quarter,  of  that 
amuunt  bad  in  the  same  time  di<nppi.-an<d  from  the  stomach.  This 
method  in  Icas  ohjectionablc,  because  tlie  oil  is  sometimes  not  borne  in 
the  jmicnfs  dtomaeh — it  may  even  be  rejected.  But  il  is  much  mor*. 
so  bccnuAc  it  docH  not  sulTicieiitly  irritate  the  stomach. 

L^istly,  the  abwrptive  power  nf  the  stomach  has  been  frojuciitly  th«' 
object  of  examination. 

Penioldt  givca  0.2  iodide  of  potassium  in  gelatin  capsules,  and  tlico 
at  onc«  te«ta  the  irnliva  to  xec  whether  the  capsule  was  clom  itnd  free 
from  iodide  of  poiaiuium  upon  it^  outer  aurfacc.  For  this  purposft  w« 
Itavc  the  patient,  moment  by  moment,  npit  iifion  a  piece  of  filtor-pnper 
Baturntcd  with  a  ooltiiion  of  starch,  upon  which  wo  place  a  trace  of 
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fuming  nitro-bydrochloric  iici<l;  the  Kppnrance  of  llie  iodide  in  the 
snlivii  will  be  reoogniicd  hy  llio  rod  hikI  blue  coloration  of  tbe  paper. 
Ill  bnllb,  tlic  iodide  will  tiutk«  iU  nppeantnce,  if  it  bo*  be«u  takco 
upon  nn  cinpt^v  stomacb  or  tbrce  hours  iftcr  catinf;,  in  from  six  and  a 
half  to  oWcn  ininnkH ;  if  dirrctlj  nlVr  h  muol  hu  been  cAlon,  ofter 
Iwcntj  10  foK^-fivc  minutCA.  In  cue*  of  dllntation,  if  token  upon  a 
fii.iting  Momacb,  its  carliriit  nppmnnoe  is  nfWr  fiftwn  to  tbirt; 
inioiiivs.  It  dw  Moms  to  W  tliOn^'cd  in  eareinomii,  dironio  cntorrh, 
nnd  in  fever*. 

TIk-  tjiivAtion  ix,  wbMhcr  we  out  dnw  a  oondiuioa  u  to  tho 
at).«oq>(ion  of  the  products  of  digestion  from  the  behavior  of  the 
io<lido. 

Thv  examination  of  the  fitting  atoiaach  has  for  its  object  tho 
dctenni  nation  of  the  bcliavior  of  tb«  gwdric  HccreiioD  after  the  oom- 
pletion  of  stomach-digcetion.  Hence,  it  ii  oonduetcd  with  reference 
to  ibo  dingnoNis  of  a  possible  hypo rseorrt ion. 

iltthoil.  R4M:cnt  investi;;ntions  upon  this  subject  show  tliat  it  is 
verj'  iiQporlant  to  avoid  mnking  um  of  tho  secretion  of  the  slonaeh 
which  results  from  nnjr  nieohanical  irritation.  Hence,  we  must  be 
very  cautious  and  proceed  very  mpidly.  We  recommend  a  NCIaton'a 
sound,  without  an  eye,  but.  instL-ad,  a  number  of  fine  op<?nings  at  tlie 
end.  which  is  to  he  introduced  into  the  stoDiflch  some  hours  after  we  have 
washed  it  out  in  order  to  makesurc  that  It  was  empty.  Or,  still  belteFt 
we  first  detennlne  the  duratiuu  of  digestion,  then  we  allow  ^c  Stonaeh 
to  be  quiet  after  the  expiration  of  the  last  moul.  Then  a  stomach- 
pump  is  qiiiekly  introduced  ;  aspimle.  wilhilniw  the  sound,  and  empty 
it  into  a  vessel.  Next  we  examine  the  fluid  thus  obtained  as  to  its 
reaction,  nnd,  if  acid,  for  muriatic  acid:  further,  as  to  ita  digesting 
qualities.  For  passin<;  judgment  upon  tho  results  of  this  procedure 
Bad  its  diagnostic  sigoificaQce.  boo  the  following  pages- 

FiniUty,  on  account  of  its  historical  interest,  wo  mention  here  the 
method  given  hy  Lciibe,  but  superseded  by  hi«  experimental  digestion, 
He  introduced  ice-water  into  tlie  empty  stomach  and  then  aspirated  it, 
in  order  to  obtain  for  examination  the  gastric  secretion  pure^that  is, 
diluted  with  water. 

RtttuUi  of  tht  examination  of  tComaeh-tligtalion :  their  value, 
1.  If  the  examination  of  the  duration  of  digestion  shows  that  it  is  not 
prolonged,  then,  as  ■  rule,  the  process  of  digestion  is  normal;  but 
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the  period  of  digestioo  maj  be  sfaortcnml,  and  thin  MtnetiDn  u  tba 
cnM  irhcn  tliere  is  euperaciditv.  If  the  period  of  digMtioo  ix  pro- 
longed, this  must  be  further  invMtigfttcd. 

2.  Frco  muriatic  add,  wktcb  belongs  U>  the  time  when  normiil 
digeelioD  is  at  iu  bright,  may  be  completely  wanting  (iniKiidily, 
anaddiw).  This  atmoet  uniformly  occurs  when  tliere  hi  oompleto 
de»traction  {oorroBwa)  of  ibe  ainoow  membnuic  of  the  «4')fD&ch,  whra 
it  ia  atrophied,  ot*  has  oade^^s  amyloid  di-grncralion.  Further, 
ioaeidity  is  almost  always  present  in  carcinoma  rentricnli  with  dilata- 
tion, more  rarely,  altliouj^h  also  rery  frDqncDtly,  in  all  other  kinds  of 
dilatation.  Of  these  we  must  mention  especially  tliat  which  occurs 
with  chronic  gastric  catarrh.  The  dilatation  prwlnocd  by  the  scar  of 
an  ulcer  (at  the  pylorus),  or  accompanying  an  ulcer,  u  B.-vu)ciAte<i  with 
dimination  or  absence  of  free  HCI.  Subacidity,  or  eren  iuacidity,  is 
further  pbser\-od  in  severe  aniemia  of  all  kinds  and  witii  fever,  and, 
lastly,  in  certain  cases  of  nervous  dyspepsia. 

.\ccompnnytnf:  this  condition  is  the  more  or  [«u  mailcedly  increased 
formation  of  luetic  acids  (butyric,  acetic  acids,  alcohol)—*  sign  of 
abnormal  fermentation.  In  very  severe  «aMS  it  n.>y  result  in  fetid 
decomposition  of  the  contents  of  the  stomacli.  Moreover,  for  an 
nnuaiial  lenjitb  of  time  or  continaoosly,  there  may  be  tmdigeeted 
nasMB  or  Gne  particles  of  meaL 

For  reasons  that  are  readily  understood,  the  behavior  of  the  Btonaeli 
in  case«  of  pbtbifiis  haa  been  very  much  studied ;  the  results  twj 
in  a  very  remarkable  degree.  The  general  conclusion  firoin  these 
evaminationa  ( I.iebermetster,  HiMebrAnd.  Rriegcr)  seems  to  be  that 
ill  ciises  of  severe  phthisis  with  continued  fever,  very  often  i>o  free  HCI, 
sometimes  even  no  rennet-xymogcn,  ia  found,  bat  that  free  muriatic  add 
ia  also  sometimes  wanting  in  remitieni  fever.  At  any  rate,  the  ex- 
amination of  the  stomach -digestion  in  phlhiAis  for  prognostic  and 
therapeutic  reasons  is  to  be  recommended  in  erny  single  case. 

^.  Incmucd  amount  of  HCI  at  the  height  of  digestion,  shortening 
of  tlie  time  (norma]  maximnin  of  one  hour)  during  which  lactic  acid 
18  present,  are  signs  of  superacidity.  Thus  the  period  of  digestion  ia 
sli'irtcneil,  or  normal,  or  sometimes  even  prolonge*!.  As  evidence  of 
disturbed  nmylolysis,  «c  liavc  nnctianged  starch  during  tlie  whole  period 
of  digestion. 
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Superaeidity  is  [veacDt  in  the  iniijority  of  i-imom  nr  uWr,  »]»o  in 
oeruin  Rervovsdysp^iM(gattrox}'n^ii,  p^rMix  li,v«Irochloricn),  InittI  v 
in  acute  uid  mmetiiiicH  in  chronic  gsMric  citturrli.  Ii  is  al«o  observed 
in  ihe  fonnn  of  itiKanity  aocompunliil  with  dirprcMtoD. 

4.  [l  liiiA  tieon  i^tiown  by  r«c«tit  invcHtigatioiu  (Schroitier,  unil  pitr- 
tioularly  E.  Pick),  regarding  the  signiflcance  of  the  presence  of  acid- 
secrelioti  of  the  Mnmnch,  that  a  jxioitire  conclusion  from  the  exnniinn- 
tion  can  only  he  drawn  with  caution,  beoausc  the  irritation  or  the 
sound  Heem<  to  stitnulalc  tbo  stomach  to  pour  out  its  secretion  very 
rapidly.  We  van  only  diagnomticatc  vaprrsccrction  (hypcrwcrvtion), 
wlira  hy  a  rapid,  careful  procedure  nt  least  about  200  e,  c.  of  ncid 
gaflric  M-cnrtion  are  obtained. 

StiperMcri-tion  occurs  in  the  ga«lric  crisis  of  labm  and  ecnain 
neiiroAcs,  na  hrsieria  and  nervousness.  It  is  somctinics  also  obson-cd 
with  ulniM  vi-nlricuti,  in  iodiviilasi  coses  of  carcinoma,  and  in  acute 
and  chronic  catarrh. 

Hmptying  the  »lomach  for  therapeutic  purposes,  or  washing  it  out, 
mu<it  he  unilcrtiilccn,  in  ihu  first  place,  in  cibtv^  of  reo^iit  acute  poisoning, 
tiii'I  rre([Uenlly  fur  tlic  [)urpo«c  of  diagnosis.  This  is  tbo  cose  inahnost 
nil  awt  of  poisoning,  where  the  poison  has  been  swallowed.  But  it 
inufi  be  reiDcmbcnxl  tliot  in  poisoning  with  sobntances  tbut  are  corro- 
sive, OB  acids  and  alkalies,  on  account  of  the  d.ingcr  of  perforation  of 
the  (r^sophngii^  or  stomach,  tho  sound  must  bo  U!>cd  with  the  grmtest 
ciiution.  or  even  not  at  all.  Tho  detection  of  the  kind  of  poisun  in 
till-  contents  of  tho  stomach  belongs  to  toxicology.  Some  poisons 
entirely  escape  detection. 

What  has  been  said  above  reganling  the  examination  of  the  con- 
tents of  tho  stomach,  explains  (he  therapeutic  use  of  washing  out  the 
itomaeh  when  it  is  diseased,  in  that  it  eun  he  cmployol  for  observing 
the  course  of  the  disturbance  of  digestion  in  diHeoses  of  the  stomach. 
For  instance,  it  is  evident  from  what  has  heen  said  that  it  is  not 
without  value  occasionally  to  institute  a  daily  watbing  out  of  the 
slomacb,  in  case  it  is  diseased,  to  determine  whether  it  contains  lactic 
acid  many  hours  after  tlie  last  meal  was  taken.  Also,  frequent  micro- 
scopical examination  of  the  sediment  of  the  rinsings  of  the  stomach 
(in  »rcioa  veuiriculi,  etc.,  see  Vomit)  ia  of  undoubted  value. 
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VOMITINO.  AND  THK   EXAM IKATIOX   OF   WHAT   IS   VoiHTRD. 

Tie  ae(  of  vomitin</  cunsista  of  one  or  several  strong  forcible  cootrao- 
tions  which  occur  simallanuooHl;  in  the  obliqae  abdominul  uiukIcs  i 
tliv  iliaphragm.  In  this  way  the  stomach  is  compressed,  and,  by  tbi 
umultancoua  opening  of  the  caidinc  orifice,  its  contents  escape  upwiinL 
Otherwise  the  stomach  takes  no  active  [lart  in  expelling  ibe  food.  FroiD 
the  not  infrer[uent  presence  of  bile  in  the  last  portions  ilint  ant  vomited 
toward  the  end  of  a  severe  effort  at  vouiiting,  it  is  evident  ilial  th« , 
pylorus  alM  sometiroei  does  not  entirely  close. 

In  this  connection  we  do  not  include  ilie  vomiting,  or  rather  the 
expulsion  of  food  from  dilated  parts  of  the  nsophagus  when  there  i«, 
stenosis  or  diverliculH.     (See  Examioaiion  of  the  (EMphagua.) 

Vomiting  may  occur  in  a  great  variety  of  ways,  and  in  diseases  which 
differ  greatly  in  character.  Wo  suppose  that  the  so-oilled  voiniting- 
ccntrc  is  situated  in  the  oblongata.  This  may  be  stimulated  from  the 
periphei-y,  cbifHy  through  the  sensory  portion  of  the  vagus,  and  tto 
give  rise  to  reflex  vomiting.  Moreover,  it  may  be  stimulated  directly 
or  by  impressions  from  other  portions  of  the  brain  (central  vomiting). 

Children  generally  vomit  easier  than  adults.  There  are  also  indi- 
vidual  differences.     Clinically,  we  distioguish : 

1.  Vomiting  occasioned  by  reSex  influences  from  the  stomach.     It 
occurs  in  all  diseaaeaof  tlie  stomach,  but  also  in  irritation  of  the  raucous-^ 
membrane  of  the  stomach  by  different  poisons,  certain  emetics,  etc, 
and  also  by  overloading  the  stomach. 

2.  Reflex  vomiting  caused  by  other  abdominal  organs,  as  from  the 
female  se.\ual  apparatus  in  menstru&tion,  pregnancy,  diseases  of  the . 
sexual  apparatus ;  from  inflammation  of  the  peritoneum  ;  also,  in  renal] 
and  biliary  cotio,  etn. 

Likewise,  vomiting  may  be  caused  by  irritation  or  tickling  of  the 
&uces.  Probably  here  also  belongs  vomiting  which  occurs  at  the  cod 
of  a  severe  fit  of  coughing,  as  in  whooping-cough  and  phtliisis. 

8.  Central  vomiting.  It  may  result  fram  irritation  of  the  bnin  of 
various  kinds:  as  different  evidenc  iliseases  of  the  brain,  espedally 
tumors;  in  the  different  forms  of  meningitis;  innearaees,particuhirly 
hysteria ;  and  from  arxmia.  Vomiting  occurs  also  in  the  beginning 
of  certain  acute  infectious  diseases,  as  pneumonia,  scarlet  fever,  sioall- 
pox,  erysipelas,  [remiltent  fever]. 


BJC*iji/.v^r/o.v  or  tub  diobstive  apparatus. 
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Vomitiiig  is  almiut  always  acoompaDied  bv  certaiu  other  phraomenji : 
prerioits  malaise,  ofleo  severe  tiweating,  tjiiickcning  of  the  pulse; 
exbanation.  with  llic  feeliog  of  relief,  but  also  evidences  of  collapse. 
Id  diaeases  of  the  brain,  it  eioiuetimefl  cecum  nithout  any  preliminary 
indupositiuD,  even  rpiite  suddenly  uiid  uuexpecledly. 

Aa  regardfl  the  time  when  the  vomiting  begins,  in  diseases  of  the 
stomach,  il  oneti  (not  always)  follows  eating.  Also  in  peritonitis,  vomit- 
ing is  often  excited  by  the  taking  of  food ;  but  here  also  it  takes  place 
quite  independently  of  this.  Thevomitut  mafu/tfiMa  of  drunkards,  as 
a  rule,  regularly  occurs  early  in  the  morning,  when  the  stomach  is 
empty.  Also  in  certain  nervous  dyspepsias  tbereareapt  lobe  attacks 
of  vomiting  when  the  stomach  is  empty.  When  there  is  severe  vomit- 
ing witlioul  phenomena  of  stomach  or  other  abdominal  disturbances, 
vte  must  take  into  consideration  the  other  conditions  named  above — 
■cute  infections  diseaMS,  disease  of  the  brain,  unemia,  hysteria — 
Moording  to  the  eircumstaooea. 

Tlie  frequency  of  Tomiting  is  extraordinarily  variable,  and  is  of 
little  moment  in  dingnositt;  only  that  it  might  be  mentioned  that  in 
very  markr>i  dilntutimi  of  the  atoinnvh,  from  pyloric  stenosis,  vomiting 
occurs  roiiiarkiihty  inrrc<|u^nlly,biit  in  mo)«t  cases  tolerably  regularly, 
tt  iDlvrvaN  of  si'vcnd  iliiy^  (hut  then  very  profusely). 

Then  may  he  cnictatiun  in  all  the  conditions  in  which  vomiting 
ocatrs.  It  in  obMrvcd,  cspcdally,  in  slight  and  severe  diseases  of  the 
Btomach  of  all  kinda.  The  odor  of  the  eructation  corresponds  to  that 
of  the  eontcoM  of  the  stomach,  as  a  matter  of  course:  (See  under 
Odor  of  tlie  Vomit.)  In  individual  cases,  combustible  gases  have  been 
observed  (mureli  gas,  and  probably  also  oilier  ga.te*).  There  occur 
with  nervous  persons  very  di«lres«ing  and  entirely  odorless  eructa- 
Uons. 

The  Vomit. 

When  wt  UUDine  the  vomit,  we  notice  the  quantity,  the  macro- 
BCOpical  and  mieroacopieal  appearance,  the  odor,  and  the  reaction. 

The  chemical  examination  can  probably  occasionally  enable  us  to 
judge  of  lh«  cltaracter  of  the  atomach-digestion.  This  is  especially 
the  case  in  those  diseases  which  we  cannot  include  in  a  methodical 
investigation,  as,  particalarly,  inclination  to  hemorrhage,  etc.  (See 
above.)     Of  course,  we  must  consider  the  relation  of  the  vomiting  to 
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tbe  time  aF  the  IbM  ineitl,  ami  wlmt  lliia  mt-nl  coDsisled  of.  Tbe 
poinUt  ofviow  nre  to  be  tnk«n  from  wlist  litis  bcon  snid  nbovG  regnnl- 
iag  expi'rimcnuil  digc«tinii.  Wliero  tlirrc  an  mncrosMpiciil  appcar- 
ftnoos  or  blooi)  nnd  coloring  in^ttur  of  bile,  w«  mtul  fartber  appl;  Ilie 
filivmivnl  tO-Hb«  for  1>icnu  sulf^liinces. 

Tlif  i/uantiti/  vi'iniud.  H«ri>  we  uiui«t  consider  the  lim«  snd  frc- 
queocv  i>f  the  voniltin;;,  ut  well  as  tbe  umouiit  of  food  taken.  When 
lliere  is  vomiling  fnun  iin  finpty  stomaoli,  there  is  usnallji'  only  a  little 
mucus,  seldom  much  inucuttormliva  tlint  bos  been  Kw^llovred  (roiNiliM 
matutiniit  {•otatoritiii),  or  more  or  \<sa  pure  gMtric  juice  (hjrpcrMCDH 
tioii).  In  acute  infontioua  dixeaces,  di«ea«8  of  the  brain,  urreuto, 
sometiuKM  scarcely  unvthin^  ul  all  is  voiaited. 

A  votniting  which  si-^etiis  to  reiiult  from  the  ingestion  of  food,  but 
tbe  amount  of  which  oinsidcrably  excec<l»  the  quitntitjr  of  food  and 
drink  last  taken,  is  an  almost  inaihemalicall}-  ouro  proof  of  dilatation 
of  the  stomach.  Here  ihe  contiiits  of  tlie  slonnieh  m»y  nccumiilute 
for  ■  number  of  days  and  then  be  thrown  olF  <-n  matte,  to  the  amount 
of  several  litrts. 

The  tnaeroittopical  ufjiettrancr.  This  will  nnlurully  depend  very 
mueh  upon  the  food  taken.  It  whs  mentioned  above,  when  speaking 
of  the  experiments  with  difreslioti,  that  under  some  circumstances  wo 
can  form  a  eunelusion  regarding  digestion  by  the  comminution  of  the 
food.  Some  foods,  as  colFee,  cocoa,  red  wine,  huckleberries,  etc., 
markedly  color  the  vomit,  lui'l  may  sometimes  give  rise  to  mistake,  if 
it  is  superficially  exumined,  by  cuiL<ing  one  Co  think  that  tliero  bw 
been  hiematciaesis  (the  laity  being  not  infVequcnlly  thus  deceived,  and 
lience  wo  must  be  very  careful  in  accepting  tlic  anamnesis).  When 
preparations  of  iron  have  been  tnken,  the  vomit  is  black  ;  but  it  is 
ulftufiomi-timcH  binck  in  acute  lead- poisoning.  Apart  from  tlie  food, 
we  eitn,  from  soma  prominent  constituents  (when  the  contents  of  the 
stomach  arc  abnormal),  make  certain  imporlaDt  distinctions  in  what  is 
vomited,  as  well  as  in  the  sputum. 

Watery,  watery- mucous,  mucous  vomit.  The  first  and  the  second 
named  may  ordinarily  have  two  very  different  meanings,  In  both 
cases  wo  have  a  Bi>inewliut  turbid  fluid,  resembling  saliva  or  fluid 
mucus,  which  is  vomited  from  a  fasting  stomiK'h.  It  has  an  alkaline 
reaction,  and  usually  indicates  chronic  gastric  catarrh.  The  Buid 
consists  of  mucus  from  the  mucous  membrane  of  tbe  stomach,  and  of 
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snlivn  tliitt  liiu*  birii  nwullDnytl.  Iii  ilii.i  wiir  the  rrv>([Uont1y  mcn- 
lioitcil  "  wttt<:r-bra«h  "  of  ilrunkiinl"  {t'oinitioi  rndtutinuH  jfttatoram) 
npecinllv  niiinir<':tbi  iuolf  in  the  oriy  morning,  iionti'dintely  «XWt 
rising.  Al*o  such  vomiting  occurs  (wre)  iit  nerfOHt  di/tpepiin.  If 
the  fluid  hugIU  eour,  uiiil  hns  an  aci>l  rc»<:lion,  aini  if  it  Hbuwn  llic 
nuirintic  odd  rtoclion  ami  power  of  digestion,  (hon  w«  hiv«  gutric 
juici'  8ocrct«d  by  the  empty  »loin>ch  :  hypcrnecrction.  This  gii-«irio 
jujc«  i«  often  ovcr-iidd — Uypcrecoreiion  wftlh  liyperncidity  (over  0.8 
per  cent.).  This  occurs  in  oerlnin  kinds  of  nervous  dyspcptin  (gM- 
Iroxynsis,  gutraxin;  also  tiysteriii:  t(kbo<),  but  kIso  in  dyspepsia  fol- 
lowing  benled  ulcer,  und  nciite  and  chronte  gutric  csttirrb.  In  theso 
C8MS  the  quADtity  vomited  may  iiniount  to  »ov«ral  hundred  gmmmes. 

A  spcuinl  form  of  vriit«ry-mucou8  vomit  is  poculinr  to  Asiatic 
cholera.  In  this  iliitessc  there  Is  often  vomited  n  grsnt  quantity  of 
slkalinc.  slnle-smelltng  fluid,  like  riee-waler  (very  like  thij  stools  of 
cholera)  (which  see).  The  small  lloeks,  Ukv  rice,  are  mucous  flocks. 
It  is  not  po».^ib1e  to  si^'piinttc  mucous  from  watery-mucous  vomit. 
Sometimes  a  grvitt  i|usniity  of  mucus  is  observed  in  chronic  catarrh 
of  the  stomach. 

Votniting  of  bile.  As  previously  mentioned,  bile  mny  be  mixed 
with  every  vomit,  and  this  is  especially  apt  lo  be  the  case  iti  very 
severe  efforts  at  vomiting,  ao  that  toward  the  end  almost  pure  bilo  is 
ejected.  The  vomit  looks  yclloivish-groeQ  or  green,  and  smells 
decidedly  bilious.  It  exhibits  the  reaction  of  the  coloring  matter  of 
the  bile.    (See  Urine.) 

A  cross-green  bilious  vomit,  occurring  with  tolerable  uniformity, 
with  every  net  of  vomiting  whether  violent  ur  not,  is  a  not  unimpor- 
tant peculiarity  of  peritonitis,  und  of  marked  obstruction  of  ttie 
bowels. 

Bloody  vomit,  vomiting  of  blood  (hnmatemesis).  Blood  from  the 
nose,  thront,  and  (esophugu-*  may  become  mixed  with  the  vomit  in  the 
act  of  vomiting.  Small  quantities,  in  streaks,  are  usually  of  no  sig- 
Dtficance.  Large  hemorrhages  from  the  cesophagus.  as  in  varices 
of  the  lower  portion  of  the  nMophagu*,  and  in  cirrhosis  of  tlie  liver, 
nsaiilly  after  it  hits  nin  down  into  the  stomach,  cause  severe  hocmate- 
mcsis.  Also  blood  from  the  nose,  and  even  from  the  lungs,  may 
reach  the  siomach  and  be  vomited  up  (>$ce  p.  170).  We  must  be 
careful  not  to  confound  such  an  occurrence  with  hemorrhage  of  the 
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stomacli.  In  iloiibiful  caaes  the  annmoesis  Is  of  leoa  tkIuo  tliin  tlto 
exninination  or  (tie  filoinaob,  nose,  tind  lan^  (See  p.  170  for  furthvr 
particulars  regarding  the  distinction  of  hemorrhage  of  the  Iuiig«  from 
that  of  the  stomach.) 

Small  points  of  blood  and  streaks  in  the  vomit,  moreover,  even  if 
tfaeyoome  from  the  Htomach,  according  to  our  experience,  are  genrrnlljr 
without  signi6cance ;  that  ihcy  are  fi-oin  the  stomach  is  proved  by  the 
presence,  not  infrequently,  of  bloody  suffusion  of  the  tnucous  iDcm> 
brane  of  the  stomach  at  the  autopsy.  Streaks  of  blood  frct|aontIy 
recurring,  whose  source  ihe  autopsy  proves  to  be  the  stomach,  are  not 
at  all  uncommon  in  cirrhosis  of  the  lirer. 

Bloody  vomit,  from  hemorrhage  of  the  stomach,  takes  place  in  ulcer 
of  the  stomach,  carcinoma  ventriculi.  porlal  engorgement  from  cir- 
rhosis of  the  liver,  closure  of  the  porta)  vein  (rare  in  general  venous 
stasis),  in  severe  legions  of  the  mucous  membrane  of  the  stomat'h  by 
corrosive  poisons,  also  in  general  hemorrhagic  diathesis  (see  cntanooua 
faemorrhsge«).  in  yellow  fever,  meliena  neonatorum ;  in  the  IiLsi-namcd 
caMfl  there  usually  occurs  simultaneous  hemorrhage  of  the  bowels. 
Very  decided,  and  aomelimea  fiital,  Iiiumai^-nie^is  is  obieBy  peculiar  to 
ulcus  ventriculi  (b1»o  nie1»inii).  In  carcinoma  we  notice  very  fre- 
■[Ufnlly  repeated,  but  always  moderate,  hemorrhages.  Moreover,  in 
nil  these  conditions  the  vomiting  of  blood  may  be  entirely  wanting, 
either  ))eeiiu.'>e  there  is  no  escape  of  bloml  into  the  stomach,  or  because 
tile  blood  is  not  vomited. 

When  we  suspect  hemorrhage  of  the  sioraach,  which  id  not  vomited, 
we  are  to  examine  the  stools  (which  net'].  Suiuetime.'t,  in  ulcer  of  the 
stomach,  the  patient  becomes  suddenly  palf,  may  colla{>.ie,  or  may 
even  ilie  from  a  hemorrhage  of  the  stomach,  without  there  being  any 
Tomiling  of  blood.  In  order  to  ob^iervo  exactly  an  ulceration  of  the 
stomach,  it  is  particularly  necesaary  to  obtierve  uniulcrrupU'dly  the 
stools. 

Pure  blood  is  seldom  vomited,  unlesn  there  is  a  great  t|uaniilT  of  it, 
or  it  is  vomited  directly  after  or  during  the  hemorrhage.  Moreover, 
it  is  never  of  so  clear  an  arterial  color  as  in  hemorrhage  of  the  lunga. 
The  blood  is  almost  always  more  or  less  changed  by  the  gnurio  juice: 
it  is  very  dark,  blnck-browD,  and  bait  an  acid  rciiction.  If  it  ha-t  been 
in  the  stomach  for  some  time,  us  is  (|uite  nfUm  tliv  o-n-^c  in  cnrcinnmu 
with  dilatation,  becnuse  the  hemorrhages  are  tuunlly  amall  and  there 
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are  long  pauses  between  the  hemoiThiijteH,  uuder  the  iDBueacc  of  t3ic 
ucids,  bv  tiie  breaking-up  of  the  red  corpuitclea  anil  the  linemoglobin, 
and  the  appcarnoce  of  hiematia,  it  becomei<  cofleo-brown  an<l  also  of 
ttic  consistence  of  oolTce-groiindB.  Then,  in  exie  it  is  abundant,  it  is 
cnny,  with  some  experience,  to  recognise  it ;  yet  it  is  vany  to  conrouod 
it  with  other  fmhttianceji,  aa  coflce,  oticoa,  etc.  (Se«  nbuvc.)  For  tliis 
rciLinn,  and  becauiie  we  cannot  here  employ  ibo  micrcwcope.  it  is 
prvfernble,  in  tlm  ciiae.  alwavH  to  make  a  Kptwial  tCMt  of  the  blood. 

Tettinij  ihrhliiwf :  1.  Very  correctly,  the  hwinin  test  ig  generally 
employed,  bcc&iitte  il  is  certain  and  diMinct.  Tlir  following  is  the  beat 
vay  to  mukc  it :  Home  of  the  colTee-grouncIs  taatcrial  is  filtered ;  a 
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little  of  this  is  to  be  evaporated  in  a  walch-glaM.  Scrape  off  some  of 
the  dried  material,  mix  it  with  u  trace  of  finely-pulverized  salt,  place 
the  dried  mixture  upon  an  object-glasa,  cover  it  with  a  glass  cover, 
and  allow  one  or  two  drops  of  glacial  acetic  acid  to  flow  under  it ;  tlien 
the  acetic  acid  is  again  evaporated  very  slowly,  and,  after  it  is  thor- 
oughly dry,  one  or  two  drops  of  Jislillod  water  are  allowed  to  flow  under 
to  dissolve  any  crystals  of  salt  Oiat  may  bi'  presi-nt.  Under  the 
microscope,  there  can  be  seen  crystals  of  liicmin  (hyilrochlorate  of 
hnsmatin)  in  coffee-brown  or  reddish-brown  crystals  in  rhombic  philes, 
which  must  be  considerably  magniBed,  ae  tbo  crystals  are  very  small. 
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The  following  nicihoil  (nn  ndiiplatioD  to  ibe  vomit  of  Ileller's  test 
for  Mood -co  luring  uiii((.Ti.il  in  ilte  urine,  wliich  sec)  leads  lo  u  result 
more  quickly :  Wv*  plnce  tamv  of  the  filtered  stomacli-fliiid  in  a 
reageni>gliis!*,  willi  %  like  quunlity  of  normid  urine,  make  it  alrongly 
alkaline  with  liquor  poiossw-,  and  heal  it.  The  urine-ptioapliatea  are^ 
precipitated  and  carry  iritli  them  the  coloring-raateriul  of  the  blood. 
and  nheu  blood  is  present,  wu  have  a  cloudy,  fiocculent,  reddinh-lirovro 
tleposic. 

Vomiting  of  put.  Pua,  as  a  macroseopioally  visible  constituent  of 
the  vomit,  is  sonicwliat  unusual,  and  U  only  observed  in  isolated  casee. 
of  phlegmonous  gastritis  or  of  abscess  of  a  neighboring  organ,  breaking 
into  the  stomacb.  Probably  it  can  then  only  be  observed  wlicii  it 
pours  into  the  Stomach  in  such  quantities  and  so  quickly  tliai  it 
taaki's  the  conlonts  of  the  stomach  alkaline,  for  only  thus  will  it  avoid 
tmmediste  digestion.    Regarding  separate  white  curpuAcles,  tice  bctov. 

fW-al  voHiHiiiff  (miserere,  ileus).  In  this  tmndition,  either  there 
are  considerable  quantities  vomited  which  do  not  look  distinctly 
^uleiil,  jirobiihly  coming  rather  from  the  stomach  or  the  upper 
portion  of  the  »mnll  iiite:itlne,  and  the  fecal  aildition  m  betrayed  b; 
iw  odor,  or  there  are  distinctly  fecnl  mnBtw-'*,  even  balht  of  I'xcremonL 
Thi»  kind  of  vomit  occnw  in  severe  diffuse  peritonitis  and  in  serioot' 
occlusion  of  the  bowels  (»eo  Inspection  and  Fat|)ation  of  the  Abdomen), 
It  indicates  an  entrcmely  senoux  and,  in  m<Mt  ciuses,  fatal  condition  ; 
yet  it  does  not  by  any  nicamt  have  the  ahKulutely  fikial  nignificanoo. 
which  was  formerly  ascribed  to  it. 

As  visible  admixtures  which  can  be  acen  with  the  naked  eye,  ar« 
Btill  to  be  mentioned : 

Round  worms,  which   come  fVom  tlic  small  intestine,  probably 
brought  into  the  stomach  by  the  dm  <-ffort«  at  vomiting,  and  aro  < 
aderward  seen  in  the  material  vomited  up.     It  is  a  stnrtling  appear- 
ance, but  in  ilfiulf  has  no  sigiiiricance.     Also : 

Membranous  nga  of  echinococeus.  in  cMe  one  should  break  into 
the  stomacli  from  the  liver  or  spleen.  In  thmc  ciue^,  the  microscope 
sometimes  shows  the  scoliccs  and  hook»  of  the  piirasite[see  illustratioo, 
p.  183). 

Moreover,  in  individual  cases,  tltcro  aro  found  in  tlie  vomit,  also, 
oxyuris,  ancbylosiomcn,  trichinic  [see  these  under  Stool). 

MieroMopieal  examination.      This  is  i>f  very  little   independent 
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ra]iie  in  di>t«rrniiiiDg  tlic  procMtcM  of  iligMtion.  In  vomiting  which 
takes  plnci'  during  digestion,  we,  of  coarav,  expect  to  6n<l  portions  of 
food  in  v«ry  vnrving  uonditioii,  tiocordiiig  to  the  time  the  vomiting 
OGCun. 

Starch-grains  io  considerable  quitiitity,  for  the  time  when  l)i« 
ftm^-lolvtic  digtvlive  period  ought  to  be  ptist,  itidiratc  incomplete 
kmrlol^'siit,  an  in  nlniont  iilwnvM  produced  Ii.y  hypcniciditj  (in  coiuc* 
quence  of  tho  too  viirlv  upjii-iiruiico  uf  fri:c  muriatic  iicid). 

Mucous  corpii!<clr:>  lire  found  in  woterj'  niid  mucous  wmit;  epit1ii>- 
lium,  from  the  inoutli,  thmiit,  (i«oplitiguH,  iil«o  ttomctlrni-tt  from  the 
Biomueh,  iH  oUcrved;  uoohnngcd  rvA  blooJ-corpufck-it  we  very  niro; 
in  hctnorrhnge  of  iht*  iiioiniicli,  ihv  microscope  gciiernlly  in  usl-Icm, 
bccavu^e  (he  red  blmnl-corpusclw  are  broken  up.  Also,  it  is  rare  to 
find  white  hluod-corpui^cles  thut  are  welUprcscrved. 


Fin. «. 


♦•£. 


Tom)l«d  material  (Jjuott).  aiMiiuqlar  Bbrai  A.wfaito  blood 'OorpuMlor  e,^,^', 
flkt  anil  cyliixlriml  vpitliolitiin ;  if.  itATVh-ODrjiiuclMj  >,  fal'clobulM;  f,  Hrcina  von- 
IrfouJI;  g,  jruftat-ferm«nl :  h.  •',  CKvl  iiii<t  liricllll  (llKHouDir  K  *vni«u(«  founil  by  Jakwli 
ioacBMof il*(u, benoe  winug  btiia  lh«  inta(liiie)j  k.  tWl-nMdlMiConiMctWa ttauoi 
f,  T«f«Ubl*  uflln. 


Sarcinik  veniriculi  (sohiiomycetts)  and  ^>^ula  oerevisin  (germinating 
fungus)  arc  not  entirely  without  value,  na  in<lications  that  the  stomach 
retain*  its  contents  for  a  long  time,  as,  e<»])ecially,  in  dilatation. 
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Of  tb«  two  fangi,  the  sarcinn  is  t)ie  mora  iiaportant.  If  it  is  not 
mscvnited  or  detanatd  by  pressure  with  th«  oorering-gtasA,  it  is 
gcnenillr  easily  rcrofjuisml,  when  Mrongly  magnified,  hj  ita  peculiar 
resotnbUiDce  to  »  ball  wrapped  with  a  Etritijf  crossing  at  right-anglos. 
It  Is  sUine<l  a  reddish-btxtwn  by  a  weak  solution  of  lodiuc.  or  iodide 
of  potsMitun. 

Torulic  of  different  kinds  and  eizes  (the  Utter  very  much  like  a 
SDiall  white  blood-corpuscle,  ^nerally  emaller)  are  «sily  diatinguiAli«d 
OS  small  hoilira  strung  along  together,  sliarply  defined,  which  refract 
the  light  and  are  egg-  or  elliptical-shaped,  tsalated  oiieti  arc  obscTvo) 
in  the  contents  of  the  stomach  with  normal  digestion.  When  the 
quantity  is  con«derable,  it  shows  that  it  has  been  a  long  tiiue  in  the 
stomach,  whose  contents  have  undergone  alcoholic  fenuentation. 

Other  dlfTereiii  kinds  of  bacilli  and  cocci,  which  Imve  only  recently 
been  carefully  studied,  are  found  in  the  vomit,  but  us  yet  ihey  have 
no  diugno!>tic  value. 

Also,  there  are  found  in  the  vomit  apblbs  (probably  originnting 
in  the  a>sophagus,  see  above)  and  favus,  aohorion  Schiinlcinii. 

Re'wttoH  of  the  vor/iir.  This  i-t  usually  aeid  from  muriatic  or 
organic  ncidit  (see  above,  under  Digestion).  It  may  be  alkaline  when 
a  considerable  quantity  of  blood  ia  vomil«d,  as  in  wnter>brush.  tlie 
watery  vomit  of  Asiatic  cholera  :  al.*o,  rarely,  in  cadaverous  vomiting 
as  in  ulcerating  cancer  of  the  ntoinach,  and  in  tlie  vomiting  of  kidn^- 
diseaae  (see  below,  under  Odor).  Moreover,  ttisopha';u)i- vomiting 
manifests  itself  by  being  alway.s  alkaline  (sec  under  ExaminnUon  of 
the  (Esophagus). 

Oilor  of  (A>r  vomit.  In  many  respects  this  is  very  imparlant. 
Thus,  particularly  the  presence  of  sobacic  acid  is  rooognisod  with 
great  certainty  by  its  characteristic  pungent  odor. 

The  odor  h  very  iuiporlant  in  many  poiKons,  n.*  with  phosphunis 
(odor  of  garlic),  bitter  almoiirU,  or  nitro-bcnEolti  (odor  of  bitter 
almonda),  ammonia,  carbolic  ai.'i<l,  etc. 

There  is  focal  niior  with  ileus,  cmliiveric  odor  in  ulc«raLing  car- 
cinoma, also  in  fresh  hemorrhage  of  the  iiiORiach. 

The  odor  is  ammoniacal  in  nephritic  paticnli<,  especially  when  there 
ie  urivmia.  It  is  thought  tn  n-jtult  from  the  Mparation  of  urea  by  the 
mucous  uiembnine  of  the  stomach,  by  t)ic  uren  in  tlio  stomach  changing 
into  carbonate  of  auimonla. 
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As  ID  e.iaminiDg  th«  contents  ot  the  Htomacli.  tlio  iniiiiriiig p1iy«ician 
must  pursue  bis  usk  from  two  points  of  vieir : 

On  the  one  hsnil,  ho  is  to  draw  ■  conc]iisi<m  fron  tlir  clianictcr  of 
the  intesltDnl  di*char);i»i  u  to  the  JnttHttiiinl  diction,  nml  itny  pos- 
sible di«larba»c«s  of  it  from  tlic-  abiiortual  diemicol  chimgVJi,  umt  a)»o 
«n  opinion  ntganling  the  prcMtil  disetw.  On  the  otlicr  hnii<l,  )io  it 
to  fi>rm  It  dingnosi.'*  dirwrtlv  from  the  occurrmccof  u«ri»in  products 
of  ditcue,  ur  even  of  subslaiicrs  gt-ni^raicil  hj  disuiue,  us  intestinal 
parasites  or  microdrgnaisms  found  in  tlie  stoolH.  Cnfortunatoly  an 
txplanation  from  the  point  of  viow  linit  mentioned  is  difficdll  for  iw-v- 
eral  rewonfl :  first,  because  wo  have  to  do  witb  the  last  sl«p  of  an 
extremfllv  complicated  proues*.  and  then,  in  many  respect*,  wo  do  not 
sufficiently  understanil  this  process  itself,  or  its  pathological  variations. 
With  reference  to  the  other  point,  and  especially  reKar<'iiiS  organic 
exciting  cwtses  of  disoaso,  we  hnvo  only  a  few  eurtr  principles.  p«rt  of 
which  arc  old,  and  part  have  only  recently  been  ac(|uired. 

We  have  next  to  consider : 

Tlio  intejttinal  rliscbarges.  with  reference  to  their  frc<|tiency  and 
their  possible,  usually  sitbjoctiTe,  accompanying  symptoms 

The  more  particular  examination  of  the  stools:  quantity,  consist- 
ence,  or  form,  color,  oclor.  In  addition,  thero  are  the  admixtures 
which  are  visible  by  the  naked  eye,  and  those  to  bo  seen  only  by  the 
aid  of  the  microscope. 

As  yet.  it  is  not  possible  to  fonn  an  estimate  of  the  intestinal  diges- 
tion by  the  character  of  the  intestinal  fluid,  It  is  well  known  that 
•omctimes  (especially  by  evacuating  the  fasting  stomnch)  tlicre  enters 
into  the  Hiomach  a  fluid  mixed  with  bile  which  iit  to  be  rcgunled  as  * 
mixture  of  pancreatic  mid  intestinal  fluid.-*.  !>ince  with  an  alkaline  reac- 
tion ildigeittx  albumin,  starch  is  changed  into  dextrine  and  maltose,  and 
fat  issplit  up,  [tut  this  occasional  occurrence  ha^  not  yet  been  employed 
fbrconMCUtivc  examinations.  Boos  reucntly,  after  carefully  riniiing  out 
tJio stomach  wIth»oda  and  having  it  tightly  squeetoil,  Ita^  endeavored, 
by  employing  an  <eHophagetil  aound,  to  obtain  the  intejitiiial  Juice. 
But  bin  re^nlUt  have  not  yet  been  completely  published  :  hence  ii  is 
not  possible  to  form  an  opinion  as  to  what  assistance  bia  method  will 
be  for  the  purponai  of  diagnosis. 
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InteHtntil  liUehwitft.  I"  licalth  tlieir  fwqucncv  vario*  indivtdtt- 
allj  vfry  tnui-li.  Ordinarily,  ni  nil  u)r(tt,  excepting  nursing  cliiMren 
who  have  ilireeor  four  movetncnM  a  Jny,  thi-rn  w  onw  «ool  in  twenty- 
four  hour*;  but  many  pei-Hiin*  regularly  have  a  ni<)Vi>inent  twice  in 
tlic  twenty-four  hours,  while  otlicn  only  liav«  one  in  two  or  three 
d»y«,  or  «vi>n  ni  longer  inlervnla,  without  experiencing  any  inoouvenl- 
cnce  [or  tiisiircler].  But  in  scarcely  any  other  way  i]o  physiology  and 
pallioltjgv-  Mil  iiiui-h  encroach  upon  oticli  uther'i*  limits*  as  witli  rcfvrenooj 
to  the  fVequency  of  the  intcslinal  iliHcliurgea,  for  somctJniM  ■  move- J 
ment  even  once  in  twodays  may  be  troublesome,  and  the  physiological 
hnbitual  uonMipntion,  in  many  cases,  cannot  in  any  way  bo  distin- 
gui-«heil  fi'tiin  the  pathological  condition. 

Constipation,  or,  better,  pathologicnl  oonniipnti'in,  \*  enll<-d  obHiip«. 
tion;  the  exprenion  obstruction  (severe  ob!<tra(.-tion)  is  often  inten- 
tionally twe<l  for  constijintion  in  a  serious  seiise.  The  opposite  to  this 
condition  '»  looscncMi.  dinrrlia>a. 

The  frwiuency  of  the  discliarges  is  directly  oonnccted  with  th« 
qnnntity  of  food  taken;  hence  a  person  who  is  fatliiig  is  alwmjft ' 
conscipnieil.  Tliix  p'lint  mu.il  often  be  thought  of.  The  character  of  I 
the  food,  too,  hn*  nn  inHueiiee  upon  the  frequency  of  the  ditrharge*, 
and  U]x>n  the  pn^-iage  of  food  through  the  intestinni  canal,  (See 
under  *'i|uunlily.")  Thiti«  rapid  peristalsis  cause's  diarrhim,  slow 
peristalsis,  obstipation.  H«nce,  any  mechanical  obstruction  in  the 
alimentary  canal  brings  on  constijiaiion. 

IHm'rhtrtt  is  the  most  important  sign  of  intestinal  catarrh.  This 
is  bn>ught  ab^mt  by  errors  of  diet,  by  cold,  by  infectious  cansei,  ns 
the  inlestinril  cutarrh  of  typhus  dysenteric  inflammation  of  the  large 
intestine,  and  also  many  intestinal  catarrhs  wbich  were  formerly 
referred  to  the  cunse  first  mentioned.  In  this  condition,  the  stools  are 
alwuvN  thin  (nee  the  second  ^wlion  below  and  Consistence  of  the 
Stools) ;  their  frequency  may  be  increased,  even  to  occurring  hourly, 
or  yet  oflener. 

Moreover,  me<licines  or  poisons  may  increase  the  peristalsis  alone, 
or  intestinal  catarrh,  and  thus  result  in  diarrhoea. 

In  all  these  cases  the  increased  peristalsis  increases  the  fluidity  of 
the  intestinul  contents,  even  causing  effusion  from  the  intmtinul  wall 
into  the  intestinal  cavity  (cholera),  until  we  have  the  condition  of  diftr- 
rhcea.    (See  below.) 
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OMpTlion  may  be  n  iliMOM  which  n  rolntiv«lj  hnnnU-vi.  alilioiii^Ii 
vorv  (roublfwiinc,  bccnmnig  twbitual.  But  it  is  of  much  greater  iliug- 
nostio  iignificnDoe,  hourvrcr,  u  an  mH;  ngn  of  iHnitonitis  from 
psraljrgM  of  tiip  iiiipiiiiic  Of  still  ^mter  iin|torl*iic«  is  scrcre  ob- 
ftmction  in  »lt  formn  of  Ktcnusis  of  the  intcstiao,  as  f<M:al  aocamuUtioo, 
pnrtJcularlj  in  the  CHMnm :  Mnuiguln^odi  invagination,  iniosMUcep- 
tion  of  the  intestine ;  now  fonnntions,  scara  in  the  intestinal  wall, 
oomprcMing  tumon  external  to  the  intestine :  constrictions,  bends 
prcxtuocil  tiy  peritoneal  exiidutions.  In  many  cues  of  chronic  intes- 
tinal occlusion,  M  in  chronic  peritonitis,  oonstipatioo  alternates  with 
diarrhcDu. 

But  the  condition  of  obstipation  or  dinrrhten  is  still  more  affected 
hj  n  possible  incrM8ed  or  diminiitheil  nb«tr&clion  of  flaid  from  the 
intestine  contents;  the  more  llaid  tlicre  is,  the  quicker  it  passes 
ihroagh  the  bowel.  Now,  if  the  intestinal  contents  part  with  mnch 
fluid  when  there  is  slow  peristnlsis,  lis  a  result  of  prolonged  retention, 
thpT  become  dry  iiml  hnnl.  hence  arc  carrinl  foroard  with  difficulty. 
If  the  peristalsis  is  quicker,  the  contrary  exists.  The  effect  of  slow  or 
quick  peristalsis  is  felt  in  the  transit  [of  the  intestinal  contents],  caus- 
ing either  obstipation  or  diorrbccn. 

The  wvcrcst  diarrhtcn  occurs  in  cholera  Atiatira,  because  in  this 
disease  there  is  gmt  effusion  of  (laid  from  the  intestinal  wall  into  the 
lumen  of  the  intestine. 

1.  It  is  to  be  undcnttood  that  an  ordioiuy  constipation  and  severe 
obstruction  are  to  be  sharply  distinguished  from  each  other,  for  a 
([nile  ordinary  obstipation  may  bo  very  obstinate.  Here  the  decision 
is  made  by  considering  other  phenomena,  as  vomiting,  pain,  and  par- 
ticularly by  cxiuiiining  llie  ubilomen.  This  cum  never  be  omitted  in 
any  sudden  uttiick  of  obstipation,  special  attention  being  given  to  the 
licniinl  ori6ce-'(  and  the  cn^cum. 

'2.  ['erson:*  who  ent  little  or  nothing,  whom  many  things  either 
strangle  (stcnovis  iif  the  oiisophagiu),  or  cause  vomiting,  as  in  diseases 
of  the  Ntoiuach,  but  ei>|K>cially  pyloric  stenosis,  in  which  case  there  in 
infrequent  hut  cunNidcrablc  vomiting  at  a  time,  cannot  have  fre((Ueat 
stool*;  hence  they  must  bo  obstipnted.  Such  cases  are  easily  over- 
looked,  particularly  if  tlie  patients  complain  a  good  deal  of  obati- 
patiOD. 
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The  special  peculivitios  whi«li  precede  ihe  cxMniiution  of  the 
boweLs  are  of  dngoostie  importMice : 

Pain  with  the  moTemnts.  There  will  l>c  p«in  at  the  »aa»  or  at 
the  lower  ponton  of  the  abdoaien  in  all  kioils  of  tnSaniiiMtory  aff«e- 
tion-iof  the  nnus,  the  rectum,  or  thnr  neighborhood.  We  Iwvesererwt 
f»ia  wheit  the  lower  portion  of  the  rectum  is  oarapres»e«t  by  a  lnr;<;o 
inflammatory  (ptiruUfit)rxu<]atioD,  especially  in  the  exudation  of  peri- 
auil  para-metritis;  al.to  in  luaurv  of  the  nnos  and  abaoeeMS  from 
[wri-proclitis  (aee  Surgery).  Likewise,  in  earcinomaions,  iypliilitic, 
gonorrhaud  stenosis  of  the  rectum,  but  abo  in  the  uaually  bannlcn 
hemorrhoids,  the  pain  at  Mool  ia  characteristic.  Sometimes  io  all 
tbeite  conditiona,  and  particuUrly  in  alt  inflammstionx  of  the  lBi;ge 
intestine,  but  aiwt  pronouncc<I  in  dy^ntery,  there  is  usually  {winfol 
straining  at  Mool,  and  pain  af^cr  it — Uiusmtu.  Whenever  tlierv  is 
pain  at  »u>ol  there  must  be  «  c»refal  inspection  of  the  anus  and  pal* 
pation  of  i]ie  rectum. 

Involuntary  discharges  of  the  bowcU,  iHe^ntiitftUiit  aln,  are  most 
frequently  dependent  upon  tlie  cloudineM  of  intelligence  which  ao- 
compiinies  any  severe  disease;  but  tbey  utay  resinlt  from  paralysis, 
particularly  in  di«en»c«  of  the  spinal  cord.  If  tlie  stools  arc  thin, 
tlicn  incontinence  occurs  with  less  loss  of  intelligence  than  if  they  are 
Ann-  Slight  incootineneo  manifests  itself  aometima  by  the  fact  that 
the  patient  ma»l  liadtrn  to  go  to  stool  as  soon  as  he  has  tlie  impuUe. 
Inoontinvntia  is  opposed  to  releniio  alri  k»  regards  its  neurotic  origin, 
(See  Examinatton  of  the  Nervous  System.) 

Phygiml  and  rKrmirni  peruUaritifs  of  ihrftert.  Assuming  an 
nnobetructed  pa&<4ige.  (Iti>  amount  of  the  stools  is  determined  by  the 
qoaotily  and  qaality  of  the  fooil  taken.  In  ilte  lailer  respect  it 
depeods  upon  bow  ninch  of  the  fooil  is  dijfcsted  and  uken  ap ;  henee, 
all  Tcgetable  foods  make  copious  slool.< 

Also,  the  quantity  of  tlie  stools  is  increased  in  diarrh(i»,  beoouH 
too  little  of  the  fluid  pirlion  of  the  intestinal  contents  is  iak<'n  up. 
The  greatest  incren^  occurs  in  cholera,  from  the  efTusion  of  qoaniitiea 
of  niiid  into  the  intestine. 

Enormouti  ([onniiiies  of  firm,  solid  stoob  may  be  pocaed  after  pn>- 
longed  obstipation  or  serious  nhstmctton. 

We  may  form  an  oslimatc  from  the  amount  of  the  stools,  or  of  their 
weight,  of  the  resorption  of  fooiI,  if  we  know  how  much  of  resorbable 
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Bubstancea  tho  food  taken  oontains,  and  if  we  can  ilecide  thnt  a  par- 
ticuUr  atool  cornea  from  the  food  taken  witljin  the  i>oriod  of  observa- 
tion, by  the  Bdmixlurd  of  suttiiianoe!!  wbidi  give  a  distinctive  color. 
However,  we  neglect  the  addition  made  to  the  ffces  during  digt>etioD 
from  the  digestive  juices-  On  the  one  aide,  there  ia  a  too  rapid  move- 
ment of  the  food  along  the  alimentary  canal,  and,  on  the  other,  dis- 
turbance of  the  resorption  of  the  food.  We  learn  from  the  recent 
investigationii  of  F.  Miiller,  that  in  mild  enteritis  and  in  mild  amyloid 
d^enoration  only  the  fat,  hut  in  severe  canea  of  diseaae  of  the  mnoous 
membrane  all  the  nutritive  material,  is  poorly  reaorbed;  further,  that 
a  deficiency  of  pancreatic  juice  n^nkea  no  special  disturbance;  defi- 
ciency of  bile  and  tuberculosis  of  the  lympbuticglanda  disturb  the 
absorption  of  fat  (see  below) ;  finally,  that  absorption  ia  only  slightly 
disturbed  by  accumulation  in  the  intestinal  canal. 

ContUtem-^,  or  fvrm  of  the  tCool.     Normally,  it  ia  firm  or  mu»liy. 

The  fact  has  already  been  atated,  and  the  reaaon  given,  why  in 
diarrhoea  the  stool  ia  more  or  leas  thin,  or  like  thin  soup.  Tlio  stool 
mav  really  he  watery,  as  in  cholera  Asiatica.  but  also  in  all  sereni 
acute  casea  of  enteritis,  also  in  dysentery.  The  dried  fecal  bolla 
which  are  passed  with  or  after  obadpation  are  very  hard. 

The  form  of  firm  feces  doea  not  have  any  independent  value 
Especially  the  stool  which  is  like  the  atool  of  sheep  (small,  hard  balls, 
about  tho  size  of  a  cherry)  is  not  characteristic  of  stenosis  of  the 
rectum,  because  it  also  occurs  in  ordinary  constipation.  Band-like 
Sat  scybala  rather  indicates  stenosis,  more  especially  compression  of 
the  rectum  antero-posteriorly. 

Ilere  may  be  mentioned  the  arrangement  in  layers  of  the  thin  and 
the  musby  sloots  which  not  infrequently  are  met  with.  In  these  the 
firm  portions  settle  so  thnt  the  u|)per  part  of  the  stool  consists  of  a 
clear  watery  layer.  This  ia  the  kind  of  stool  we  have  in  typhua 
abdominalia  [typhoid  fever],  but  we  also  have  it  in  other  thin  stools, 
and  it  is  very  commonly  a  result  of  the  admixture  of  urine. 

O'lor  oftht  ilooh.  The  variationa  from  the  normal  fecal  odor  nirt 
infii-i^unitly  bare  distinct  diagnostic  value.  In  nut^ng  children  a 
slightly  8our  odor  ia  normal. 

Th«  alcohol-stool  is  offensive,  but  does  not  always  realty  have  a 
foul  odor.  An  odor  like  sobacio  acid  (with  acid  reaclioir  from  acid 
fermentation)  ia  peculiar  to  tbe  alight  forma  of  infantile  diarrha>a.     A 
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dccidoillv  foul  smell  (putrid  albam'm.  alkaline  fermenlatioo)  belongVJ 
to  eevero  forma  of  this  disease.  The  stonls  of  cholera  and  djeenteryi 
often  Emel]  flat,  like  semen  (caduTeHn,  Brief^er).  Cudarerous,  foul, 
BtinklDg  stooU  characterise  gan^jrenoiia  dvsenlerv,  carcinomatous  or 
syphilitic  ulcemtion  of  tiio  rectum  When  blood  or  pus  is  mixed 
with  the  stool  in  cansidomble  ([u.intitii?s  ihu  fecal  odor  may  be  masked 
and  replaced  by  a  mild,  stale  odor  Often  the  siool  m  ainmoniacal, 
from  admixture  with  urine  which  has  decomposed. 

Jtraction  nf  the  atooh.  Only  iu  children,  particularly  tiurslings 
(in  whom  it  is  normally  slightly  acid)  is  the  reaction  diagnostic,  and 
gives  important  indtcaiions  for  treatmen^  Decided  acid  reaction  ia 
observed  in  acid  fermentation  in  the  intestinal  canal:  alkaline  reac- 
tion in  alkaline  fermentation  with  putrid  albumin.  In  both  condi- 
tions there  is  intestinal  catarrh. 

Color,  conitituentK,  admixture*  of  the  atooli,  9o  far  as  they  can  be 
recognized  by  the  naked  eye.  The  normal  color  of  the  stools  varies 
from  bright-  to  blackish-brown.  It  is  in  part  due  to  the  addition  of 
bile  (that  is,  products  of  decomposition  of  the  coloring  matter  of  the 
bile,  particularly  hydrobilirubin),  and  partly  to  the  food.  By  the 
latter,  the  stool  may  bo  unusually  colored,  as  by  huckleberries,  which 
color  it  black,  and  may  be  confi>unded  with  blood. 

In  the  normal  stool,  portions  of  food  can  be  recogniied  with  the 
naked  eye,  if  things  that  cannot  be  digested — like  cherry -Monea, , 
particles  of  wood,  etc. — have  been  swallowed.  We  alao  see  grapo- 
seeds,  the  akin  of  many  kinds  of  fruit,  etc.  Large  flbreo  of  cod-I 
nective- tissue,  undigested  portions  of  grainit,  mu.'tbrooros,  etc.,  may 
sometimes  he  met  with  in  the  stools,  if  the  patient  has  eaten  rapidly 
or  has  swallowed  his  food  in  (^uantitiea.  With  the  naked  eye,  we 
can  see  fibres  and  pieces  of  undigested  substances,  the  old  designa- 
tion for  which  was  lkntertf,  like  portions  of  miucle.  Bocks  of  casein, 
in  the  stools  of  children  ;  sometimes  somewhat  friable,  perhaps  slimy ; 
or  even  portions  of  starch.  All  of  these  indicate  disturbance  of 
digestion  in  the  small  intestine,  or  also  in  the  stomach,  as  is  seen  in 
iotestinal  catarrh,  or  catarrh  of  the  stomach,  or  in  the  dyspepsia  of 
fever,  with  increased  peristalsis. 

In  Ihc  rare  condition  of  communication  between  the  stomach  and 
colon  (perforating  ulcer  of  the  stomach),  we  6nd  the  ooaraeet  admix- 
ture of  digestible  portions  of  food  in  the  stool. 
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Occnsionallr,  pxtraordiniry  forms  of  ri>iniiin8  of  regetiblea  (orange- 
iikc,  plc.)  have  given  riito  to  mistake.  Wilh  duMrm,  hysWrical 
persons,  atid  itDbniiles,  n«  niitat  be  prcparetl  for  all  sorU  of  pri>- 
pDstcrom  foreign  bodies  in  tho  etooU. 

Tlio  fiiools  of  nurslings  an<l  of  ndulbi  wb»  live  upon  milk  illuamte 
tlie  appearance  of  llio  stool  when  colored  only  by  bile-pigineat  Firm 
Moots  are  generally  darker  tban  thin  ones,  be<:ause  more  concentrated. 
In  severe  diarrlitca,  but  especially  in  cholera,  dysentery,  also  aevere 
enteritis,  after  the  first  evacuations  have  swept  out  tlie  intestinal  con- 
tcnt^  the  stools  always  became  brighter,  arterwaril  grayish-white  and 
watery,  or.  in  dysentery,  colored  by  blood,  etc. 

When  there  is  diminished  flovr  of  bile  into  the  intestine,  as  occurs 
in  hepatogenous  icteras.  the  stools  are  lighter.  If  the  bile  Is  cut  olf, 
Uiey  are  grayish-white,  clayey,  and  faintly  glistening.  This  is  due 
not  alone  to  the  want  of  the  transformation  of  the  bile-pigment,  but 
also,  it  would  seem,  cIiieBy  to  the  large  amount  of  fat  in  the  so-called 
alcoholic  stools.  The  increased  atuount  of  fnl,  in  turn,  sliows  dimin- 
ished digestion  of  the  ia.t,  due  to  the  deficiency  of  bile. 

We  deeignate  as  bilious  staola  those  which  contain  the  coloring- 
matter  of  the  bile  unchanged.  A  quick  passage  of  the  contents  of 
the  intestine,  and  profuse  diarrbtca.  always  bring  about  this  kind  of 
Stool.  We  see  it  most  freijuently  in  acute  intestinal  catarrh,  especi- 
ally in  children ;  perhaps  there  is  here  also  an  increased  effusion  of 
bile.  The  biUous  stool  is  bright-yellow,  green-yellow,  or  green,  and 
has  the  reaction  of  the  coloring-matter  of  the  bile.  We  filter  it,  and 
treat  the  filtrate  as  we  do  when  testing  for  bile  in  the  urine  (wliioh 
see). 

MufOHK  atuol.  When  mucus  can  be  distinctly  rccognind  in  tlia 
evscunlions  of  the  bowels,  it  always  imlicates  catarrh  of  tho  mucous 
membrane  of  ibe  intestine,  and  hence  something  pathological ;  though 
in  many  cases  the  disturbance  in  tho  intestines  inny  be  regarded  as 
without  significance.  There  are  unnotiocablc  tninsitions  from  tlie 
normal  secretion  of  mucus  by  the  intestine  to  a  decided  stiinuUtlioQ  by 
ehemieal  or  mechanical  irritation,  even  to  a  true  enlcritifi.  Nothnogel 
cun!<iders  thai  small,  visible  particles  of  mucus  iuturspcrsdl  in  firm 
stools,  belong  lo  a  normal  condition. 

Larger  masses  of  mucus,  in  tlio  fonn  of  more  or  less  thick  shreds, 
always  indicate  with  greater  probability  a  catarrh  of  tlie  large  iiitotioe. 
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C«rlain  small,  rouniiiBh  particlea  of  mucus,  like  sago  granules,  inusk  < 
nsuftlljr  come  from  thin  portion  of  the  intestine.     Catarrh  of  the  lai^j 
intcHline  then  cao  be  definitely  diagnoseJ  from  the  stools,  if  firm  fecsll 
balls  are  passed  which  are  covered  vrith  mucus.     Sometimes  we  find 
sprenil  over  the  scjbalaa  layer  of  thick,  tough  mucus.     An  abundant 
admixture  of  mucus  in  thin  stools  occurs,  especially  in  acute  iDteHtinsl 
<«tarrb,  if    the   large  intestine   is  also  afieoted,  and   in   catarrhal 
dysentery, 

We  designate  as  intestinal  infarction  cylindrical  tubes  which  consia 
entirety  of  mucus  (or  partly  of  fibriiie),  and  which  form  cauts  of  the 
large  interline.  In  rare  cases  tliey  occur  in  chronic  catarrh  of  the 
large  intestine,  and  are  usually  passe-l  with  great  pain  (mucous  colic). 

If  there  are  fine  and  equal  portions  of  mucus  in  soUd  fecal  InlU, 
we  theii  think  of  catarrh  of  the  small  intestine.  But,  abo,  mnctis 
occarringin  thin  stools  may  have  ita  origin  in  the  small  intestine.  Then 
it  is  usually  finely  divided,  and  is  soft.  In  cholera  Asiatica  (also  in 
cholera  morhus)  the  stools  are  watery,  and  contain  particles  of  mucus 
which  look  like  boiled  rice  (rice-water  stooLs). 

Nothnagcl  utters  a  warning  against  regarding  all  small,  slimy-took- 
ing  particles  in  the  stools  as  mucus.  They  may  come  from  the  fooil. 
The  ohemicul  reaction  determine.'*  in  u  doubtful  uue. 

WatfTy  ttnols.     To   thette  we  have   already   rcfcrrwl  rcp««tedly. 
They  occur  in  severe  acute  intestinn.1  catarrh,  in  dvi^cnierr,  and  io  ■ 
choleta  Asiatica,  and  expnus  pnifuite  dinrrliuHt,  hy  which  the  intestioftlj 
contents  are  completely  cxpelle<l.     Kvcii  bite,  or  its  transition  producU,' 
are  not  UHualty  found  in  watery  stools. 

Fatlif  ».t>iol.  Thi.'*  i.'*  u.timlly  ri'Co;;niiwl  by  iu  iilightly  glistening, 
and  ila  greasy  look.  AVlien  liicrc  is  much  fnt,  the  iitools  arc  clayev- 
looking.  or  whitinh,  even  wht-ii  (he  hilv  is  not  ait  olf  from  the  int(«»- ; 
tine.  When  the  stool  contiiins  convidcruble  fat,  moreover,  it  lias  the' 
peculiarity  of  bfcominj;  Kofler  and  more  glistening  with  the  eleva- 
tion of  the  tempeniturv  of  the  hcidy.  For  further  regarding  feltj 
atool  and  its  occurrence,  .see  under  Microitcopiail  Kxamination. 

liloody  Hool.  This  lias  on  extremely  variable  appearance,  depcmlont 
upon  the  more  or  less  change  in  the  blood,  and  whether  it  is  not  at  all, 
or  is  intimately,  mixed  with  llie  fecc«. 

When  firm  scybala  are  covered  over  with  blood,  it  indicates  benor^ 
rbage  of  the  rectum,  or  large  intestine.     If  tlie  blood  do<s  not  look 
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Bt  all  changed,  it  is  from  tlie  rectum  or  aDu§.  Wbeo  tliero  is  an 
Dilmixlure  of  blood  with  thia  alools,  if  the  blood  retaioa  its  color,  and 
is  not  intimately  mixed  with  fei-es,  mucus,  or  pus,  it  points  with 
toicrmhlo  cerlainty  to  the  large  intestine  or  anua.  However,  there  may 
be  intimate  mixture  of  blood  even  in  bemon-hoge  from  the  large 
intestine,  and  in  watery  stools,  as  in  meat-juice  stools  in  dysentery, 
and  in  severe  catarrh  of  the  large  intestine  in  children. 

Hemorrhage  of  the  liiTfse  intestine  occure  most  frociuenily  with 
faemorrhoids  in  the  lower  portion  of  the  rectum,  carcinomatous  ulcera- 
tion, again  chiefly  from  the  rectum,  and  in  other  ulcerations  of  the 
largo  intestine  of  any  kin<],  as  in  dysentery. 

Vfhea  the  blood  is  inrimaieiy  mixed  with  the  feces,  it  indicates 
hemorrhage  from  the  small  intestine  or  frotathestaniach.  Besides,  in 
this  case  the  blood  is  usunlly  more  or  less  changed,  brownish-red,  even 
deep-black,  the  color  of  tar,  from  breaking  up  of  the  red  corpuscles 
and  of  hipmoglobit)  (formation  of  sulphate  of  iron?). 

The  degiee  of  change  which  the  blood  undergoes  ilepends  upon  the 
length  of  time  it  bae  beeo  in  the  inteBtioa]  canal,  and  the  way  in 
which  it  is  mixed  with  the  feces.  There  is  the  least  change,  the  blood 
sometimes  remaining  red,  with  preservation  of  the  red  corpuscles, 
when  a  large  quantity  of  blood  from  the  lower  part  of  the  ileum  passes 
(juickly  into  the  colon,  because  of  existing  diarrhoea.  This  happens 
with  the  profuse  hemorrhage  of  the  bowels  in  typhus  abdominalis. 
Blood  which  comes  from  the  stomach,  duodenum  (in  ulcer  of  the 
stomach,  uhut  ditodettule)  becomes  as  black  as  lar  before  it  is  evacu- 
Bteil,  because  of  its  slow  transit  and  the  usual  absence  of  diarrhoea. 
Moreover,  with  gastric  hemorrhage,  the  blood  may  appear  in  tlie  stool 
like  coffee-grounds  (see  above,  p.  863). 

In  most  cases,  in  order  to  prove  the  existence  of  blood,  it  does  not 
Boffice  merely  to  examine  with  the  naked  eye.  Then  wo  employ  the 
microscope  to  make  ont  the  red  blood-corpuscles,  and  if  tliey  are 
broken  up.  then  it  is  necessary  to  test  for  biemin.    (See  above,  p.  3G3.) 

1.  Wo  have  already  repeatedly  spoken  of  tho  importance  of  giving 
continued  attention  to  the  stools  whenever  there  is  a  suspicion  of 
hemorrliii}{i^  in  the  alimentary  canal.  This  obtains  particularly  with 
nicer  of  the  »I'>innch  or  duodenum. 

2.  It  a  evident  that  any  blood  which  roaches  the  stomach,  having  its 
origin  in  the  (i^xophagus,  or  coming  from  farther  up  and  being  swallowed, 
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DMir  sppnr  io  the  stools  (see  examioaliou  of  tbe  nose,  expectorslion, 
cesopbagus). 

Purulent ittoola.  A  cotiMdf^rablequaiiiicjr  of  puiepus  ia  notBO  vety 
rare,  ha|}peDing  as  s  sign  of  a  rupture  somewhere  of  a  ooll«ctioti  of 
pus  (geDenllyof  a  parametric  exadation)  into  tbfl  intestioes,  especially 
tlip  rectum.  Therefore,  whenever  there  is  a  febrile  affection  of  t)io 
abilomen,  where  the  formation  of  the  pu^  is  either  mode  out,  or  at  least 
is  thought  to  he  possible,  we  ougbt  always,  bui  especiallj  if  there  bas 
been  a  sudden  decline  of  the  fever,  c;irefully  to  examine  the  stools  u 
well  as  the  urine  (which  see). 

Moreover,  dysenteric,  catarrhal,  syphilitic,  and  carcinomatous,  ulcera- 
tions of  tlie  large  intestine  produce  some,  or  possibly  considerable, 
accumulation  of  pus,  according  to  their  extent ;  likewise,  periprociitic 
abacessea. 

Oallnlonea,  enterolUhg.  The  former  corae  either  from  the  gall* 
bladder  or  the  intrahepatic  gnll-pas-nages  (intrahepatic  stones,  tDudi 
smaller  than  the  others,  rare)  through  the  ductus  choledoobus,  and,iu 
they  come  into  the  intestine,  often  produce  severe  colic  and  jaundice. 
Whenever  tliere  is  abdominal  colic,  particularly  if  it  is  connecied  with 
jaundice,  and  generally  whenever  there  is  jaundice,  we  must  look  nut 
for  gall-stones  in  the  stools.  In  rare  cases,  if  there  is  suppuration  of 
the  gall-bladder,  they  come  from  thegnll-hladder,  there  being  adhesion 
with  tbe  colon,  into  which  they  break,  and  thus  directly  reach  the 
inteetine. 

When  we  are  looking  for  gall-stones  the  stool  must  be  passed 
through  a  sieve.  If  it  is  formed  or  mushy,  it  must  be  broken  up  by 
pouring  a  stream  of  water  upon  it.  The  gall-stones  are  generally 
very  easily  recognized  by  their  shining  appearance,  smooth  surface, 
■nd  many  angled  (facets)  fonn.  Sm.ill.  especially  intrahepatic, 
stones  may  not  have  facets,  and  lie  more  crumbling.  Tliey  consist 
chiefly  of  cholesterin,  and  also  contain  coloring  mailer  of  the  bile. 

EuUroUOiH  are  rare.  They  tinually  come  from  the  vermifono 
appendix,  and  their  centre  commonly  consista  of  solid,  undigested 
|>ortiona  of  food,  as  a  oherry-stone,  around  which  have  been  deposited 
tama  iioie  or  magnesium  salts. 

Portiona  of  tmut  from  ifii-  uitr*linal  eanal.  In  very  rare  ca»e«, 
when  there  is  invagination  of  the  intestine,  the  whole  of  the  portion 
that  is  turned  in  sloughs  off,  tbe  intestine  forming  new  a<lhesioQs, 
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tad  thus  life  ia  preaerred.    TliU  entiro  pi«oc  emj  appear  in  tbo  stooU 

Shreds  of  muoom  membruDc  from  ihu  large  intesitine  in  d;rscDtery, 

portioiis  of  tissue  of  carcinomn,  or  oilier  nvw  fonuatiuns,  mnj  appear 

in  iho  stools. 

Akimal  Paramtbs, 

In  irhat  rollows  it  nill  bo  ttliown  timt  some  of  tlie  aniiuul  inrsaile^ 
that  «xiM  in  the  liaman  alimenUT;  rnnal  liiivc  no  pathological  ngaift' 
caneo;  othent,on  th«  other  hind,  are  rery  important' factors  as  excitors 
of  diaeuc.  The  examination  for  these  loiter  or  for  tlieir  e^igs  cannot 
bo  mode  too  freqacntly,  or  too  carefullv.  A  n  examination  of  the  stooN 
fbr  parasites  must  be  undertaken  not  alone  when  (here  arc  comjiluitiUt 
or  symptoms  which  directly  indicate  intestinal  parasites,  or  in  general 
Hhvn  there  arc  evidences  of  intestinal  catarrh,  but  in  any  case  of 
annimia,  when  there  is  any  general  nervous  depression,  in  certain  other 
phenomena  of  the  nervoas  system  (see  norks  upon  pathology),  if  the 
cause  of  the  particular  complaint  does  not  appear  to  be  clear.  The 
CHts  are  numberless  nbere,  after  long  fruitless  search  elsewhere,  the 
ditcovery  of  a  joint  of  a  tapeworm,  for  instance,  leads  to  the  correct 
^tpnbension  and  treatment  of  the  patient. 

In  order  not  to  separate  what  belongs  together,  we  collect  here  all 
thai  is  to  be  said  regarding  tlie  occurrence  of  intestinal  animal  para- 
sites und  their  eggs  in  the  stools,  whether  in  the  eismination  we 
employ  the  naked  eye,  the  simple  or  the  compound  microscope. 

Tai'fHiorm  {cfttmiet).  Its  habitat  is  exclusively  the  email  intes- 
tine. It  gives  rise  to  very  great  pathological  disturbances  (intestinal 
catarrh,  ontpinia,  nervous  manifestations  of  varying  severity).  It 
consists  of  a  very  small  head  and  neck,  and  a  ribbon  of  flat  joints 
(proglottid"),  suveral  meters  long,  which  constantly  push  off  at  the  end 
"f  till?  worm,  and  grow  again  from  above.  It  clings  to  the  wall  of 
the  intestine  by  its  head. 

It  can  be  rocognizcd  by  a  single  joint,  which  can  easily  be  seen 
with  the  naked  eye,  or  by  the  prescnev  of  eggs  in  the  stools  (micro- 
acopical  examination). 

1.  Ttt'iia  tolinm.  This  is  2  or  3  meters  long.  Its  head  is  the 
size  of  the  head  of  a  pin,  glistening  gray ;  the  rest  of  tbo  worm  is 
white,  or  yellowish-white.  Upon  the  head  are  four  pigmented  sock- 
ing cups  (to  be  seen  with  a  simple  microscope),  which  surround  a 
crown  of  chitin  hooks,  "crown  of  hooks."     The  ripe  proglottidc 
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tint  H,  tlxae  oa  tbe  lomti  cfxl  or  the  wont — mn  about  lo  nun.  l«a^ 
5  or  6  BIB.  brwL  ux)  uv  iik«  goonl-iesda  (bal  an  tamlkr).  Fnn 
Ae  peevlMntj-  oftboK  ripe  joiatii,  wlucfa  ire  naunwMdjr  duown  off 
■ad  pMwd  villi  tfav  Mool,  «e  an  «ble  lo  nwk«  ihedtSerHttkl  'triginiMi 


FW.N. 


Fro.  «5 


»».»€. 


Fig  M— Tmia  •nlinia.  ^tmA  mtimnfei.    (Rillm  ) 

Pif.  M.— "nnis  «>nam-    Ript  joint.  tskfuiSBl  C  tlmw.    (Hklui.) 

flf.  M— ZJB of  laal>  Kdlnm.    (Bnuft.J 

lietwe«ii  this  am)  ihe  other  tape-worm?.  The  joints  »how  k  loi^ta- 
di&al  canal  (th«  atenis).  from  wbicb.  towsnl  bijith  Eid«>.  u  rauy  m  a 
dosen  hrwtclies  go  off  which  ramifv  like  the  braochea  of  «  tree. 

The  eggs  of  T.  »olium  (which  re(|itire  the  nse  of  a  noderate  micro- 
aeofie  power  in  order  to  fiod  tbeu.  stronger  to  examioe  them  care- 
taiUy)  are  roand.  and,  if  the;  are  ripe,  have  renr  thick  sbelb  (whieh 
■bow  radiating  lines,  and  which,  with  a  little  pressure  opoo  the  «>?• 
erinf;  glsjn,  break  into  hard  pieces.  In  the  finely  granalar  contents 
we  oTt*n  eee  a  few  chitin  hooks. 

2.  The  T<mia  mtdioeancUata,  seu  tapnata.  grows  to  4  or  5  meter*. 
The  bead  is  Honiewhat  larger  than  that  of  the  Eoliam,  is  also  more 
■tn>nglj  pigmented.  It  has  no  crown  of  hooks,  but  four  sucking 
caps,  wht«h  are  much  stronger  than  tho6«  of  the  solium.  On  the 
whole.  ili«  rcM  of  (be  worm,  as  respects  its  iodividaa)  joints,  ia  &tter 
and  thicker  than  the  6r«i- named.  The  ripe  proglottides  are  passed, 
not  only  by  ibo  mool, hut  wander  iadependvntly  from  the  anus,  having 
strong,  very  energetic,  independent  movements.  Tliey  are  diMia- 
goishrcd  from  the  T.  solium  in  that  the  uienis  gives  off  more  and  finer 
branohn  on  each  side,  which  divide  dicliolomously. 
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TTic  egg  of  the  T.  mediocaneSat^  looks  (extremely  liko  t]»t  of  the 
T.  toiinm,  except  that  on  the  Kvemge  it  Is  somewbat  larger. 


i-";o.  «l. 


Fm.S». 


Fia.M. 


FI$.9t.  -T^nln  ni#4io<»iMllkU.     Hm<1  Usrlily  pigmmtail.     (Rti.tu  ) 
Flf.  Dfl.— TanU  ni«41<MkD«lUlk.     Ripe  Joisi.  magnlflail  II  UmM.    (Qn-Lta.) 
Tig,  9t.-~t!tK  ol  UNtuL  medwcaiitllata.    (H«.l».j 

8.  Bothriompfiafut  lata  (xinuii  heml)  i»  foumi  in  Germiiny,  onlj 
in  tlu'  ni>tgbb(>rlior)iI  of  thv  North  and  Eiut  Sou,  of  Lake  Geneva, 
anil  in  XorthwMlorn   Kussia  [Swetleo,   I'oliind,  Belgium,  Ilotluid. 


FM.  Ian. 


Fra.  lot. 


Ttn.  lOL 


Fm.  14). 


n(.  inu.— I[(«il of  l»tttria«sptiftlu« Utai.     iIIkllri.) 

FS^  1D1.—Ri|i«  joint  of  balbflcotpbiilna  Itttiu  eaUrgcd  h's  UmM.    (Hhllu.) 

Rg.  IB1.--8SK of  bothrfOMpbAlu  Utn*.    (nHi.».) 

Fig.  101.— E^of  bothrioMphBliHlklu*.  «ith<lBvalDp«<li)nibrTO.    (Liuccm.) 

"Ijow-lying  damp  region*  ncnr  the  borders  of  seaa  ami  lakea  are  those 
in  which  it  is  moet  often  ubundunt.*']     It  is  the  largest  of  llie  tape- 
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worms,  nod  reaches  to  T  or  8  meten  In  length.    Its  lica>)  i»  «longit 
and  haa  two  narrow,  long-drawn  out  sucking  dips.     The  illustntic 
ehovB  its  fflitQ  and  the  shape  of  the  uterus. 

The  ripe  joints  are  not  given  olT  singlj,  l>ul  a  Inrgo  {uoce  of  the 
worm  is  always  passcwl  at  one  time,  and  then,  >Acr  a  loDg  iittcrral, 
another ;  most  frequently  in  the  spring  and  bll. 

For  this  reason  we  here  refer  to  the  finding  of  the  egg*  (which  uuP 
always  present  in  the  stools).     They  are  oval  (see  Fig  1 02),  and  much 
larger  than  those  of  two  other  kinds  of  tape-wonn.     The  shell  a 
bright  brown,  relatively  thin,  and,  on  one  end  of  the  oral,  liu 
opening  which  is  closod  with  a  cover  of  exat-ily  tlie  (tamo  kind.     The 
contents  of  the  egg  are  granular. 

As  has  recently  become  known,  the  bothrJootpliKlui  ^VH  liMl 
severe  anaemia,  with  changes  in  the  blood  like  thoso  In  avtn 
nictoua  anxmia ;  for  this  reason,  uid  because   there  arc  no  joint 
thrown  off,  this  tape-worm  is  very  easily  overlooked  for  a  long  time. 

4.  T(Fnia  ctteumerina,  ^20  cm.  long,  i  ram.  wide;  the  head  ifi 
somewhat  long,  and  has  sixty  hooks ;  the  last  joints  are  rcddisli.  and 
have  the  form  of  pumpkin  seed.  Six  to  Bfleen  of  the  eggs  lie  together 
in  the  so-called  cocoon.  It  occurs  in  dogs,  cats,  and  not  iiifroqacDtly 
in  men,  especially  children  (Leuckart).  Its  pathological  significance 
is  not  known.    (See  Fig.  104.) 


Fio.  irn. 
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T»Blaououmortna(Brimi-IItuonrBLD),     o,  joint,  nalunl  lin;  A,  «nl*r|«d 

Sountl  womit — Atcaria  lumMcoid^s.  Tliis  lA  easily  reoogniud 
from  it«  likenewi  to  the  common  ennh-norm.  Its  hiibiiat  is  thesmall 
intiwtine.  Very  frequently  it  giv«  n.*c  to  little  or  no  complaint,  but 
it  BomctimiMi,  and  especially  in  children,  causefl  very  uncomfortabU 
plicnnnipiin  of  nil  sons,  parrii.-ularly  of  the  nervous  system.  Occa-^ 
lioDtlly,  when  there  is  severe  vomiting  [and  sometimes  when  tbero 
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baa  not  been  anr  vomiting  at  all],  it  gets  into  the  Btomoch  and  ia  then 
vmnitcd.  Moreover,  it  cna^  cmnl  into  the  ductus  choledocliufi,  and 
thut>  cftUKe  otMitinnte  jitundice.  These  worms  appear  in  the  stools;  and 
Bomelimeft,  in  .ileep,  they  will  crawl  out  of  the  aoiia.  They  nre  SKid 
mavtimes  to  come  out  of  (he  mouth  and  nose  while  the  person  is 
Bleeping. 

Tbe  frtth  eggs  of  the  awana  lumbricnidM  have  a  very  peculiar 
appcuwiMe,  since  its  ohitiu  capfiule  is  covered  with  an  uneven,  as  it 
wen,  humped  albuminous  envelope.  (See  Fig.  106.) 


Pm.  10». 


Pia.  im. 


7tg.  int.— A««rii  lombrimidu  (Jiimiu).    n.  worm  nstnnJ  *\wt;  i,  li«»d|  e,  agj^ 

Ttt.  lan.— Oxyurii  vcnniuuluriL    Katiml  «<*•.    I,  fom*]*;  S,  nialM. 

Fig.  101.— Eju  of  oxyurf*  rarmlculan*  (aaUrged). 

Fi^  IDS.— Oxfurit  TMinicutkna,  oaltTKBd.    a,   ripe,    but   nniinpNgiuitBd    ftrnklai 
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Oxyurii  vemnaUaria  i»  «  hidbII,  white  worm  (Fig.  106)  found 
portkuUrlj  iu  the  large  iomtine.  It  msy  wanilvr  fruin  the  *nas  into 
the  vkgina.  It  hmx  very  slight  pathological  aigniScaoce.  It  appear* 
in  the  RtooU,  and  alio  it  is  not  infreqaeoUj  (bum]  bv  itMlf  in  llio 
neigbborhooci  of  the  aoiu.  ^^'he^  first  patned,  it  liu  usaally  "vry 
lirelj  peculiar  movements.  Tlio  rggs  arc  commonly  unsymmetrical. 
(See  Tig.  107.) 

AiuhglMtfffiM  duoilenaie,  very  like  tlie  last  in  form,  but  ofieo 
koger,  even  twice  as  long;  usuallyinhabits  tbenpperpart  of  thcsmaQ' 
intestine,  especially  the  duodenum. 

Formerly  it  was  only  observed  in  other  countries  [discovered  by 
Dnbini  in  1838.  in  oorthero  Italy],  more  recently  also  in  Switxcriand 
(first  during  the  building  of  the  St.  Gothard  tunnel),  and  finally  )t  wa8 
noticed  among  brickmakers.  Because  it  continually  sucks  blood  from 
the  wall  of  the  intestine,  it  catues  severe,  sometimes  fatal,  sngctni»j 
(anchyloatomiasts,  fonnerly  "Egyptian-chlorosis,"  Griesioger).  It  is 
difficult  to  discover  the  worms  in  the  stools  nnless  aone  vermifuge  ia 
VBeA,  but,  on  the  other  hand,  the  tolerably  cbaracteiistie  eggs  are  always] 
preaent.     They  are  as  large  a«,  or  perhaps  a  liule  larger  than,  those  i 

Fia.]**^ 


AfcHta.>Ufhtl7»a«aUUiit  •.  bMdi/*K. 

the  oxynris.     They  have  a  thielt  covering,  and  contain  two  or  more 
Mgnontation  glolmlcs.     By  allowing  the  stool  to  Haikd  fot  sercnl 
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days  in  a  warm  place,  vie  can  HA  the  cmbrTOS  develop  !□  the  egga. 
In  tbis  Tcr^  acHoiu  disease  the  slooU  ot^n  contsiu  blood. 

Bc«ideH  the  inlestiniil  pariu>itc8  nlrca<ly  mentioned,  there  are  the 
folio winfT,  part  of  whieh  are  pathologically  uDimportaol,  and  others 
are  very  rare ; 

TrifWfjihaftu  diwpfir.  [is  habitat  is  tlie  colon,  especially  the 
ODcuRi.  It  i«  of  no  iinpurtancc.  IlotL  the  vromis  and  egga  are  highly 
chinwtcmtic  in  fonn.     (See  Figs.  110  ond  111.) 


Pio.  110 


Fio.  in. 


Pig.  111.— Trlobcxwptuilui  diiptr,  n«Rim]  nn.   (Hh-lir.) 
Fi|.  III.— EgS'>f  triobiiaephiiiuxliaiMr,  niad«r«l4l}r  anlarfvt. 

Trichina  »pirali».  It  very  rarely  occunt  in  the  intestine,  but  some- 
times  in  the  firat  stage  of  the  iricliinosiH,  the  stomach-stage,  with 
intestinal  phenomena,  it  in  found  in  theatools.  Since  the  earlyrecog- 
nition  of  irichinoxit*  is  of  the  greatest  importance,  in  a  suspicious  caee 
the  Rtool  is  to  be  examined  with  the  greatest  care,  best  after  the  adminia- 
traiion  of  nu  aperient. 

The  appearance  of  tlie  intestinal  trichina  is  shown  in  Pig.  IIS.  It 
ia  only  one- third  as  long  as  theoxyuris,  and  hence  cannot  be  seen  with 
the  naked  eye, 

Di»tuma  htj'nticum  and  D.  lancettlatum,  two  rare,  but  pathologi- 
cally important,  parnsites,  which  inhabit  Ihe  galUpasaages  of  the  liver, 
BOmetimeii  niiiko  themselves  known  by  their  eggs,  which,  passing  out 
into  the  intestine  with  the  bile,  appear  in  the  stools.  The  egg  of  the 
D.  heputicum  is  much  larger  than  the  other  parasites  previously  men- 
tioned, about  three  times  as  large  as  those  of  ascaria  lumb.  The  egg 
of  the  D.  lunceulatum  is  somewhat  smaller  than  that  of  the  oxyuris. 
For  ita  other  churncterislics  see  Fig.  114. 

Infusoria  of  very  great  variety  of  species  are  found  in  the  stools  of 
all  kinds  of  dinrrhuia:    in  acute  and  chronic  intestinal  catarrh,  in 
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Ijpboid  Tevtr,  in  tubnvaloei*  flf  tbo  inMiiiiic.  Inmioliiitel^  nft«r  the 
frvnciiiition  nf  th«  twwcis  tlii-jr  innnifdsl  verj  ndivi;  ntovcmvbt.  TliCir 
patli II logical  und  diagnostic  significance  tn  both  n«gativ«. 


Fi*.  n>. 


FN.  lis. 


Fio.  11*. 


Fig.  lU. — Adult  lDt«fllaa]  Ulcliilia,baiiuui.    Mkle,  temaie.iiod  iwa  tnibryo*  tlj^tlj 
magniflod.    (Biaon~Ilin»rar>i.ii.) 

?%■  111.— Trishinn  (Jiksuh.I      a,  iwls:   A,  r«>Tn*l«   intMtin*!  trfohliu;  e,  DMUOltj 
tdchlu. 

Fig.  II*.— Kcgaf  diMamahcpMwum  and  diitoina  UuoMUIum.    <II«i.lu.) 
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MieroKopie  examination  of  tke/tctt.  Thin,  or  thin-muft)iT  MouIh, 
Mr«  eximinedwittioui  mukingan^ addition  to  tlicia.  To  thick,  muRliy, 
or  solid  stooU,  about  a  half  per  cent,  of  nolution  of  salt  ui  added ;  and 
th«  solid  portiooa  most,  of  eooree,  bo  broken  up.   Somewhiit  of  a  »deo* 


Fra  lu. 


> 


'rf  ^/ 


Uon»d*  boio  lh«  renaiJiKiaul.    a,  lihuihi.h.i..  iint^nTuiii--  A.  rsmnioiiu  1bI«I. | 
e,  Alnoba  coll;  it,  pK(»n)a>:iiiln  fflli .  t.  living  moniulii  /,  ilcul  moDoiU. 

tion  muHt  be  mode  trom  the  dinV-rent  portions  of  tbo  8tool,  acoonling 
to  tbc  object  of  the  examinution.  In  what  follons  are  pre-tented 
the  detaib.    The  amplification  alHo  varies  with  the  object  of  t)io  oxiuoi- 

Fio,  ua. 


UicnwoiplailtoDitituoiiUof  Ihntlailt  (pun);  from  Jitaca),  a,  rcgcUMe  (rogniBiiU ; 
i,  mnacniUr  flbna;  <'.whi(«  lilood-mqi'iB^Ici;  4,  ncoluriiiD jeei ;  r,  mivroArgaiiiiina; 
/,  fTTtloI*  (if  triplv  |)ho>i>lidIo  ;  I),  fully  acM  ct^iUU*. 

nation,  hi  genemi,  we  employ  the  dry  method.  When  looking  for 
parasites  (wliicb  bnvc  atrcndy  been  described),  it  ih  better,  on  the 
otbcr  baud,  to  tuuke  use  of  a  tolerably  strong  amplification. 

S6 


886 


SPBClAt.  DIAOSOSIS. 


1.  UndigfiUtl  portinnt  of /ooil.  Thwc  may  be  found  in  vny 
stool,  niid  in  viirving  'luantiliec,  ncoonling  to  tlic  Liitd  of  food  eat«n. 
Wc  mostly  meet  with  covoringi<i  of  vegetable  oclk,  dnslio  fibres,  etc. 

2.  Portliim  "f  liiffttteii /o'lii.  Altbougii  th««.  if  viaibic  with  thi 
imkcil  <■_¥<.■,  iiiilicntu  disturbed  dig<;Mtioii  in  the  Huiiill  in(>.-«liti«,  yvt^ 
Diicroscopii.'nl  j)urticU-«  of  tht^o  substonccs  nro  seen  in  smnll  (juftntitic* 
in  normal  »tool,  ns  well  n»  small  portions  of  muHeulur  fibre,  with  the 
truiisvvrac  Htrintious,  slireda  of  conncctivG  tissue,  starch  granules,  and 
fat. 

But  contiiderahic  quaDtitits  of  the  siibsUnccii  named  alirnjs  indicate 
disturbed  digosti<Hi  eitlier  in  tlie  nniill  ititwtine  or  the  Htomoeh,  and 
hence  hnve  tlie  same  significnnoe  n»  ihc  occurrence  of  larger  pieces,! 
vbich  can  be  seen  without  being  magnified.    When  the  microttoopicnl 
piiriiclcs  nrc  colored  u  bright-yellow,  as  we  commonly  «ee  small  poiv: 
tionft,  purlicularly  of  muscular  lis.'«ue,  but  sometimes  almost  all  tliel 
solid  portions  of  the   stools,  it  shows  that  there  is  unch:ingo<l  bile 
in  the  mIooI,  and  catarrh  of  tlie  small  intestine. 

Fat,  in  the  shape  of  polygonal  glassy  lumps,  of  needle-shaped 
crystals,  and  also  in  tlio  fonn  of  drops,  in  u  very  freriucnl  constituent 
of  the  stools.  The  gli>«sy  lump^  ot^cur  very  frcrgiiently  in  health,  and 
arc  often  colored  yellow  nr  yellowish -red.  Thoy  nrc  recognised  u 
fut,  futty  aciils,  or  soup,  by  tlieir  trunsfonnatioii  upon  the  addition  of 
sulphuric  ueid.and,  when  wnrmcil,  into  ilrops  uf  fat  (MiiUer).  Drop», 
of  fut  occur  in  tlie  stools  with  milk-diet  (hence,  particularly  in  ihoM 
of  diildrcn),  when  taking  ood-livcr  oil,  likewise  custor-oil,  and.  if  there 
is  intt'stinal  catarrh,  tiii^'n  in  very  consldemble  amounL 

The  needles  of  fat  iiaro  patliologicul  significAnce.    They  sometimes 
occur  singly,  and,  again,  in  bundles  and  druses.     Tliey  are  changed 
by  simply  warming  tliem,  or  by  the  nddillon  of  acid  and  then  wram* 
ing,  into  drops  of  hu  and  ihiit  lako-s  pUce  whetlicr  they  consist  of' 
btty  acids  or  (Hme-)  Hoiip. 

When  there  on-  great  numbem  of  faineodlcs  it  is  «  patliological 
sign  of  disturbance  of   the   resorption  of  fat,   an  mny   result  frota, 
sliutting  olT  of  the  bile  from  tlie  intciitine,  from  any  form  of  enteritil, ' 
of  tuberculosis,  amyloid  degeneration  of  the  intei^tine,  and,  histly, 
fVom  disease  of  the  nieMenleric  glands. 

The  increase  of  the  fal  in  tlie  stool  is  not,  as  wits  fonnerly  uAsutiml, 
d'arecteristic  of  a  want  of  pancreatic  juice  (disease  of  the  puncreoa, 
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olMnre  of  the   ductua  Winungbnm).      As  a  matter  of   fact,  tlie 
titatnm  of  paDoreatic  juioe  dues  not  seem  to  hiniior  the  rcsorptioa  of 

DetrilHt.  Tlie  Amount  of  detritos  in  t!ic  aIooU  ia  very  gtvat^ 
becuiM  we  cannot  dclerinine  sep&rat^y  the  amount  of  kerueb, 
hoslu,  etc. 

8.  A<iditi'>nt  to  M<  itooft  from  the  alimenlarv  canal.  A  micro* 
flcopioal  quantitjr  uf  w(i(*iu  occure  in  the  Htoolei  of  persona  in  liealtti. 
Small  ^uisy  lumpa  of  mucus  may  also  be  present,  which  come  from 
the  cells  of  plants.  U-tually  the  examination  with  the  naked  eye  i* 
sufficient  to  determine  whether  there  ia  a  pathological  admixture  of 
mucus. 

It  ifl  neceasary  only  to  mention  that  a  firm  atool,  abundantly  itit«r> 
cpened  with  small  light  lumps  of  mucus,  is  observed  with  iiitaolinal 
eatanh  (Notbnagel).  In  these  cases,  we  can  generally  discover  the 
mncu^  if  we  carefully  examine,  without  any  artificial  aid. 

Epithelium.  Snme  cylindrical  cells,  often  mucous  metamorphosis, 
are  a  fre<|uent  occnrrence.  If  the  ijuantity  ia  large,  it  indicates 
intestinal  catarrh.  Very  abundant  cylindrical  epithelium  occurs  in 
chronic  catarrh  of  the  large  intestine,  especially  in  mucuuii  colic,  in 
this  cade  caused  by  mucous  "  infarction."  It  has  already  been  men> 
tioned  ttiat  regular  shreds  of  mucous  membrane  are  found  in  the 
atocils,  also  portions  of  tissue. 

Red  and  white  biood-corputelr*.  These  are  present  in  quantities 
in  fresh  bloody,  and  in  purulent,  stools.  When  seen  but  once,  thi^y 
do  not  have  significance. 

4.  Cryitata.  E.Tcept  the  fat  crystals  mentioned  above,  thcro  are 
almost  no  crrstats  which  are  brought  into  requisition  for  the  purposes 
of  diagnosis.  GryalaU  of  ammoniaco-magnesian  phosphate  (sec  these 
under  the  examination  of  the  unne).  no  doubt,  occur  in  the  ntoola  in 
enieritis  and  abdominal  typhus.  But  they  may  also  be  found  in  any 
other  Btools,  if  tliey  are  not  kept  separate  from  the  urine  and  stnnd 
for  a  long  time. 

Lime-salli)  of  all  kinda,  partly  with  inorganic,  partly  with  organic, 
acids,  in  the  form  of  wedges,  dumb-bells,  needles,  etc.,  sometimes 
colored  an  intense  yellow  by  the  bile  in  the  stool,  have  no  diagnostic 
import. 

Charcot't  cri/Mtaia,  in  appearance   and  probably  also  chemically 
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mtJrely  agreeing;  with  the  Clwroot-LcTdm  cn-«tnU  of  uthna,  are 
obacrvnl  in  rsre  cases  of  dyieatery,  typhus  abdcMoioalis,  iotestiod 
tabcrculofis,  DDcbjIoetomiasis. 

6.  t'rfffi'iUe  pari»iteM.  W0  tnar  divide  the  Urge  number  of 
vvgelablt;  niicTodi^tiisiiiF  which  we  fiad  in  the  stoob,  frotn  the  &tand- 
pmnt  of  dinicnl  diagnosis,  iDto  two  rlanmri  ■ 

(a)  Thow  which,  primarily,  for  clinical  diagaosis  are  oqIj  of  «»!>- 
oTdinst*  significanm,  becaoM  wc  <b  not  know  that  th«y  bare  atij 
deGnito  eoonoctton  with  nnr  diaeasea.  Her«,  also,  we  claos 
which  arc  indirectly  harmfal— that  is,  they  cauw  abnormal  deoon 
position  of  thv  inteattnal  contenta.  This  class  ia  extremely  nameroaa,' 
and  great  number*  of  one  kind  or  another  are  present  in  every 
atool.  The  knowlt^lge  of  the  different  kinds  has  recently  been  greatly 
cxtende<]  by  tlie  important  labors  of  Nothnagel,  Bienstock,  &»cherich. 
and  others.  But  the  point  has  not  yet  been  reached  which  mnke.<t 
then  as  available,  for  clinical  diagnoeia,  as  tlie  other  peculiaritiee 
the  atoob.  For  ihi*  reason  we  will  treat  of  them  only  very  briefly  ' 
here. 

Of  the  fiinga»-spore«  wc  linve  (rory  rarely)  that  of  tbnuh  iaJ 
children  who  are   suflferinf;   from    thrush    in    the  mouth.     Uenai-i 
naling  fungtis,  and,  indved,  the  different  kinds  of  Ivnila  cereviaii 
(see  Fig.  1 16,  d),  occasionally  oocnr  in  all  stools,  espccislly  in  thttJ 
milk-stools   of  children.       In    intestinal    d^Mptpna   with   acid   fer 
mentation  they  are  gcncrttlly  more  abundant  than  in  normal  digea-l 
tion.      But    llic   schitomycutwi   bolong   to  the    numberless  micro- 
organisms which  lire  seen   in  every  micriKteopicol  preparation  of  tlie 
stools,  whether  normal  or  pathulofncal.     Of  chief  import-ince  arc  tlie 
micrococci  and  bncilH.     A  very  large  [mrl  of  thew  are  colored  yellow 
or  brownish  with  iodine  nnd  iodide  of  pota.'uiuin ;  others  are  colored  1 
by  the   same    reagent  blue   or  violet  (Nolhnagel).       These  latter^ 
according  to  Jnksch,  are  JDermaod  in  intestinal  catarrh. 

Wo  arc  alrendy  able  10  eonclnde  that  the  knowlnlge  of  these 
intesUnal  bnctcna  furnish  diagnostic  indications  of  anomalies  lO^ 
inteatinal  digestion,  and  thai  tlio  ililferont  kinds  of  bacilli 
extraordinary  biological  pcculinritics.  Some  require  fi^r  their  rapid 
development  a  neulml  or  slightly  alkaline  reaction,  while  others  an 
acid  reaction,  of  the  intestinal  contents;   some  arc  aorobiotic,  othenl 
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knaSrobiotic ;  and  while  somo  hnvo  tho  power  to  tnoiform  »tnrch  into 
tugiir,  others  caiMe  the  dceompoution  of  nlbiitnin. 

(A)  Patkogrnic  /unffi.  Theec  we  nro  nble  to  isokte,  And  from 
tliem  (liagnoHticMte  tlie  diwaM  ilier  cuuse^  im  the  tnbercle-bacillus  in 
the  sputum. 

Hens  nUa,  belong  tbc  pathogenic  tt^huomt/cetfa.  These  nrc :  Koeh'a 
cholera  badllus,  the  budlli  of  typhus  luiil  tubercle. 

Cholera  baeilli  (comma  biic4lli)  nro  the  pntho^oinonic  sign  of 
Asiatic  cbotoni.  Tliey  sre  short,  more  or  less  crooked  rods,  wbioli 
are  sometimes  connected  one  to  another  in  sucli  a  way  as  to  form 
"spirals,"  like  a  screw.  The  curve  may  bo  very  slight,  even  wont- 
ing: or  ntarked,  even  semicircular.  In  general,  thej  are  sborter, 
but  tliicker,  than  the  bacilli  of  tubercle. 


Fm.  itT. 


Flo.  IIB. 


Oarami  Iwilluii,  purs  oiillnn(pNpareiI 
b]r  Prof-  tliniivr).  Z<>ii>'(  Immwtloii 
Ian*  oat  Ivtlfth,  eTe-plaoe  Ko,  ),  csnurm 
ludda.    Kkgnitinl  ■Uxit  AOil  timoa. 


Oholara  d^eellan*  apon  ■  damp  *hMt. 
(T'adajiulil.)  a,S-fbrinl>iwllli,tlMi  L. 
(Kow.) 


ffahitat :  inode  of  preparation.  They  are  particularly  found  in 
tlie  free  maoous  floccules  of  rice-water  sloola.  also  very  abundantly 
Dpon  the  linen  soiled  by  tho  dijoctions,  jiiid,  indeed,  here  after  two 
or  Uirec  days,  provided  tho  linen  has  been  kept  moiflt,  A  muooiis 
flocculo  (or  a  drop  of  the  stools),  or  some  of  the  deposit  on  the  linen, 
if  placed  upon  a  covering-glosa.     Firat  dry  it  in  the  air,  then  pass  it 
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two  6r  three  limes  throogb  the  flame  of  a  epm^lamp,  and  Afaia  it 
vrilh  methTleoe-blufl  or  (iichitin  by  warming  it  one  to  five  minntee. 

These  ba<!ilH  have  been  (bund,  we  may  say.  conittanlly  in  the  stools 
of  Asiatic  cholera  by  a  great  many  other  oxaioineR)  besides  Koch, 
and   they  are   foand  in    no  other   stool*      They  muat,   therefore, 
diagnostically  be  of  pathognomonic  \'alue  to  even  thoAe  who  doubt  < 
Kodi'8  teaehinga  concerning  their  pathogenic  character. 


Qmring-gUapniMnlionoramaacniillamitoin  AitiatiDchu]*n.  Z*iai'*ham<i_ 
iainw^B  «OD-tw«lftk,  aj^-plae*  Mo.  I.  jnwo  b^  ■  euD«n  luoitU.    MagalfUd  Bfaoui] 
no  dlunateM. 


But  since  the  morphological  peculiarities  of  the  cholera  bacillus  i& 
the  microscopical  preparation  do  not  furnish  an  absolutely  certain 
recognition,  and,  on  the  otber  hand,  since  there  is  no  speciftc  melion 
(as  with  the  tubercle  bacillus),  in  order  to  determine  an  isolated  outc, 
it  IS  indispensably  necc<«ary  to  establish  a  pure  culture.  (See, 
r^arditig  this,  ihe  worki>  utH>n  bacteriology.) 

Comma  f>anlli  arc  also,  in  individual  cases,  found  in  the  vomit  of 
A  sialic  cholera. 

Morphologically,  but  not  biologically,  they  are  like  Finkler  iiud 
Prior's  spirals  of  eMrra  nottrtu,  which  pueAibly  aland  in  tlie  fame 
relation  to  this  httter  diMnse  that  the  comma  bucdltus  does  to  Astatic 
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eholera.  Tticy  uro  iKMitjvel;  diatinguiahed  from  th«  bacilli  of  Asiatic 
cholera  bj  purv  culture. 

A  bacillas  wliicli  is  morpliologicalW  like  th«  oomm*  bocillug  occurs 
ill  tooth- cDuouti  (Lewis  and  Miller),  and  just  such  (in  oiip,  also,  in  old 
che€«e  (cheese-!ipir»l«,  Deneke).  Biologically,  lh«y  iliffw  from  Koch  "a 
comma  bacillua  and  from  t'licJi  other. 

Tj/pfiua  tAdominalit  haHllua.  Theee  bacilli  vn  reguUrly  found  in 
typhus  abdomiiialia,  in  the  diseased  portion  of  intestine,  in  Uic  mcson- 
t«ric  glandfl,  the  spl«cn  nn<l  liver,  in  the  kidneys,  uid  also  frequently 
ia  the  blood  (which  see).     They  have  also  frequently  been  found  in 


Fio.  IIP. 


Fio.  IM. 


'-:^. 
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SpJriUam  (TinklM  mn<l  PtIat).  TOD  - 1. 

(FtDOOtl 


Tjphu*  ibdominali*  bMllliu  [u  pur*  eal- 
lur*.  ZbIm'*  homnj^niwu*  immenioti  luit 
ODB-tWolftl,  evc-iiiivi'  Xo,  !,  "IrBwii  wilh 
euiMr*  lucidk.    M^Kuillcil  ■bnuiaSUIlaiM. 


the  atoob  of  typhus.  But  since  tli«y  arc  distinguislie<l  (just  at  the 
end  they  arc  rounded ;  nre  about  m  long  as  the  tubt-rcle  bacillus,  hut 
are  much  thicker — about  one-third  an  thick  ti*  long)  both  by  their  form 
and  hy  a  specific  color-reaction  from  the  other  bacilli  which  occur  in 
the  stools,  their  microscopical  protjf  is  exlreinely  uncertain;  pure 
cultures  are  li<>rc  much  more  necessary  for  the  prisitive  detenninnlion. 

The  typhus  ahdominuli!*  bacillus  is  b(«l  atuinrd  with  methylene- blue 
in  a  dry  prepamtioii  upon  the  glass  cover. 

Tuberelv  baeiUun.  These  are  frequently  found  in  tuberculoDS 
ulcera  of  tlie  intestine.  It  ia  not  yet  sufBciontly  established  whether 
they  are  always  present,  chiefly  because  not  infrequently  tubercular 
ulcers  of  the  intestines  do  not  have  any  symptomH,  and  particularly 
do  not  cause  diarrhtea ;  and  so,  oflen  enough,  the  6nn  stools  are  not 
examined  for  bacilli.  On  the  otJier  hand,  in  phthiHical  patients,  (he 
tobercle  bacillus  is  sometimes  observed  in  the  stools  without  there 
being  any  intestinal  tuberculosis.  They  come  from  swallowing 
tnberctdous  sputum. 


CHAPTER    VII. 

EXAMINATION  OF  THE  UBINARY  APPAEATU8. 

Tbis  oompriscs  the  cxunioation  of  tbfl  urinary  organs  ihemselres 
and  the  exumination  of  the  urine.  Indeed,  in  very  many  cases,  the 
Ultcr  i-xamiuation  only  is  made,  or  it  forms  the  chief  part,  whether 
in  its  relation  as  heing  the  secretion  of  the  kidneys,  or  wbetlier  it  he 
in  reference  lo  admixtures  or  alterations  of  the  urine,  which  occur  in 
the  course  of  its  transit  through  the  urinary  passages.  The  local 
examination  of  the  urinarj-  organs  is  now  not  often  required,  but  if 
it  is,  tbe  reaulc  of  the  examination  generally  con6nns  ihe  diagnosis. 
This  direct  examination,  tlierefore,  ought  never  to  be  neglected. 
Moreover,  where  ibe  kidneys  them§elvea  are  diseased  there  come  into 
conaideralion  certain  resulting  phenomena  in  tbe  different  origans  of 
the  body, 

Exauimation  op  tub  Kidnevs. 


Anatomg. 

The  kidneys,  about  10  to  12  cm.  long,  &bout  5  cm.  broad,  of  well- 
known  form,  lie  upon  the  two  sides  of  the  spinal  column,  upon  the 
■Bterior  nirfnce  of  tfao  quadratue  lumborum  muscio  and  the  lumbar 
portion  of  the  diapbrngm,  ami  reach  from  the  level  of  the  twoinh  dorsal 
vertebra  to  the  level  of  the  Hocond  or  third  lumbar  vertebra.  The 
lower  portions  diverge  somewhat  downward,  and  hence  lie  with  their 
lower  i.'ndi>  somcwbut  further  from  the  median  line  of  the  body  (about 
three  fingers'  breadth)  than  the  upper  ends  (about  two  fingers'  braadlli). 
Tbe  right  kidney  is  a  tittle  lower  down  dian  the  left, 

Tho  upper  half  of  both  kidneys  is  covered  by  the  elc'enth  and 
twelftli  ribs,  tbe  extreme  upper  portion  also  by  tho  complcnientaiy ' 
pleural  sinus  (see  Fig.  122);  hence,  tbe  lower  border  of  the  lungs  doci 
not  extend  as  low  down  as  the  kidneys.     It  is  very  important  to  note 
that  the  outer  border  of  botli  kidneys  corresponds  tolerably  exactly 
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with  tbo  outer  border  of  the  thick  flcsliv  lii^or  of  tliu  fmcro-tpiimlu 
maacle. 

The  left  kidney  at  its  upper  end,  rather  br  its  BUprarcnil  onpmiltt, 
)8  in  contact  with  the  aph'en:  the  rigtit  kriliiey,  with  the  under  ^urfitCQ 
of  the  liver-  Both  organs  enurouch  iipmi  the  uppiT  end  of  the  kidiuiy 
of  their  respective  aides,  Uke  tlie  lilcs  of  a  roof  (see  Fig.  122).  The 
figure  also  furnisbea  informittioD  ri^nling  the  so-iMtlled  spleen-kidnvy 
and  liver-kidney  angle. 

no.  UL 


Anktemieo)  (Ituftlloa  of  tlia  kliln«ir*.  (Win..)  n.d,  bnnlariof tbclangii  e.t.tlmiu 
orUie  plAitral  lusi/,  nogle  tratweco  Iho  epieea  andliidiio;:  ii,ii.ag\a  Ulwdmi  Uio  livar 
anA  kidiioy. 


The  superior  surface  of  each  kidney  ia  covered  by  the  parietal 
peritoneum,  and  in  front  ><(  it  lies  the  ascending  or  descending  coh>n. 
Th«  Ulterior  inner  border  uf  the  right  kidney  ia  not  far  from  the 
dactw  oholeiloclius  and  the  duiKlenum. 

Id  the  mrc  condition  known  as  horseshoe-kidney,  the  lower  ends  of 
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titf  iwo  ki<lncyi  nn  connocuil  by  n  tranBverse  baotl  coDsisting  of 
kitliivv-piiri-ndivina.  This  traiiavcrae  portion  puses,  like  a  bri<Ige, 
ncroM  ttio  noru  sod  the  epinc,  nbout  on  &  le^'el  wiih  the  wcood 
lumlmr  vi-rubm. 


I,ofal  Eramination  ef  Ihf  Kidncgt. 

In  evciy  nutpvct  its  result  is  iilmost  negstivi.  The  normul  kiilney, 
of  cour«c,  cnniiut  lio  inspectt-il.  In  rcniiirknUy  cxcoptionitl  cases 
we  may,  by  employing  liinmniinl  palpdtion,  with  tin-  U-gs  drawn 
well  up  (one  band  being  plaucil  behinil  in  tho  lurabiir  region  nn<l 
the  other  pressing  deeply  in  frnnl),  get  some  inrormatton,  proTiiIed 
die  abdominftl  covering  is  vory  imususlly  Inx  and  tliin,  und  the 
stomach  it*  empty.  Of  late,  percussion  of  the  kidneys  has  very 
rightly  cimc  more  snd  more  into  discrcilit.  It  mast  be  perfectly 
evident  to  every  one  that  it  is  impossible  to  point  out  the  nonnal 
kidneys,  or  even  moilcrately  enlarged  ones,  if  he  remembers  that  the 
kidney  is  less  voluminous  than  the  Npleen:  that,  moreover,  it  lies 
much  less  favorably :  and,  besides,  if  bo  lakes  into  consideration  haw 
often  tbo  nonnal  spleen  is  with  difficulty,  or  cannot  at  all,  bo  made 
out.  Tlio  kidney  in  unfavorably  located  for  percussion,  because  the 
sacro-spinalis  muscle  (of  considerable  mass)  lioa  over  it.  but  especially 
for  the  reuHOQ  that  Its  lateral  border  almost  exactly  corresponds 
with  the  eonvex  border  of  the  kidney.  80  we  cannot  with  certainty 
determine  whether  tho  kidney  lies  under  the  muscle,  nor  where  its 
limits  are. 

Individual  enceptionnl  cuses.  where  very  thin  or  atrophic  sacro- 
spinalis  muscles  permit  of  percussion  of  the  kidneys,  may  nevertheless 
occur,  as  the  cases  mentioned  above,  where  the  normal  kidneys  can 
be  felt.  But  we  cannot  consider  the  result  of  percussion  of  tlie 
kidneys  as  of  great  value. 

Pntholoffk'itl  Condition*  of  tht  Kidney*, 

/nipwfim.  The  kidney  can  only  be  inspected  when  it  is  very 
much  enlarge*),  or  enlarged  and  displiicetj.  Tumors  of  tlie  kidney 
may  make  their  appenruncc  in  (lie  lumbar  region,  in  the  side,  and  in 
the  lateral  anterior  portion  of  the  nhdomcn.  near  the  bordiT  of  tlio 
ribs.     According  to  tlivir  nature,  they  arc  smooth,  roundish,  irregular, 
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or  uneven  ($ee  PalpntioD).  Tbey  do  not  movo  with  respiration.  Tlienr 
appcuratice  majr  sirikingly  vary,  but  not  necessarily  so,  with  the 
cbangps  of  poeition  of  tbe  body  (tlie  iJorsal  poeitioii,  lying  donn).  If 
the  luuior  is  very  large,  then  it  generally  presses  the  colon,  aacendiog 
or  descending,  toward  the  anterior  abdominal  wall,  und  then  the  colon, 
according  to  the  amount  of  its  distention,  may  lie  up  against  tlie 
abdominal  wall  (see  Palpation). 

If  the  kidney  is  the  seat  of  a  tumor,  it  Tory  onen  departs  from  its 
place  high  up  against  the  diii[)hmf^n,  and  becomes  the  so'called 
wandering  kidney.  In  this  ca-Hu  it  iit  much  easier  seen  from  in  front. 
A  normal  kidney  wandering  so  tuuoh  a«  to  be  visible,  is  a  curiosity. 
(Bartels). 

A  rounilLsh,  symmctriciil  swelling,  locmtcd  in  the  dorsum  in  the 
region  of  the  kidney,  or  souicwhat  Hidewi.ie  from  i^  point«  to  purulent 
perinephritis.  SometioM  it  extends  upward  in  the  abdominal  cavity, 
from  the  dinphmgm  being  pushed  up.  OOon  there  is  OMlonift  of  the 
»kin  at  the  spot  (deep  fonnatioii  of  pus.  sec  p.  52),  or  there  may  be 
inflammatory  redness.  Moreover,  abwem,  due  to  tho  congestion 
accompanyin<;  cnricM  of  the  spine,  mny  break  here.  Also,  large  peri- 
nephritic  ab.scCMes  have  been  scvn  as  tumors  above  the  border  of 
Poupsrt's  ligament  in  the  iliuu  region. 

Palpation.  This  is  most  important  in  the  local  examination  of  the 
kidneys.  We  employ  it  in  the  doisal  position  with  the  knees  well 
drawn  up,  but  Bomatimcs  also  in  the  abdominiJ  position.  In  botli 
eases,  we  always  first  examine  bimanually,  one  hand  being  upon  the 
region  of  tho  kidney  und  the  other  upon  tho  abdomen. 

Tenderness  upon  pressures  occunt :  sometimos  in  acute,  almost  never 
in  chronie.  nephriiU  ;  also  in  tumor  of  the  kidney,  itonf  in  tlie  pelvis 
of  tho  kidney,  in  ease  it  oxcit^s  infiummalion :  in  inflammatory 
h;/<ironephroaii,  and  in  perintphrilts  (here  there  is  often  very  grtatl 
Bonsibility). 

When  the  kidney  is  enlarged  from  engorgement,  amyloid  disease, 
or  nephritis  (large  white  kidney),  it  ia  never  pcrcopliblc  to  palpation 
except  it  leave  its  place  (wandering  kidney),  or  wo  have  one  of  tho 
exceptional  cases  in  which  even  a  kidney  of  normal  siio  and  location 
can  be  felt  (see  above.  Local  Examination  of  the  Kidney).  Very 
largo  new  forinalions.  as  carcinoma,  sarcoma,  hydro-  and  pyo-nephro- 
sis,  echinococcus,  and  perinephritis,  only  are  palpable.     The  tumor 
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can  bo  felt  in  one  side  of  the  lumbar  i-egion,  or  at  one  side  of  th« 
anterior  abdomiDal  region.  With  new  fonuulioits  it  \»  usii»ll,v  uneven ; 
in  birdronephrosis,  timootbly  round,  more  or  \assi  tonsc,  under  mnoe 
circ»BUtance»  fluctuation  can  be  distinctly  mndo  oai.  Echinoeoccufl 
J8  luunlly  smooth  and  ten^Iy  elastic;  it  ninj'  iibuw  hydatid vibnttoa' 
(see  above,  p.  826). 

Ir  \*  inijtorlant  to  roinember  that  tumor  of  tbi;  kidney  >*  only  verjr 
rarely  movable  upon  preanure  (for  if  it  dcncoixl:!,  then  wr  have  « 
wanderin'T  kidney).  W'e  liave  never  seen  a  case  where  one  moved 
witli  reKpirution  ;  but  it  seems  that  in  some  cases  there  is  this  movfr- 
ment.  .\t  any  rate,  the  absence  of  respiratory  movement  points  to 
Uk  kidney,  and  especially  against  the  splom  or  a  tumor  fixed  to  the 
liver. 

In  a  consiilerable  nnmber  of  cases  it  will  be  found  that  the  ascend- 
ing and  descending  colon  is  in  front  of  the  kidney-tumor  and  pressed 
by  it  against  the  abdominal  wall.  In  these  cases,  ibis  fact  hn.'S  great 
value  for  ditTerential  dtngnostit.  In  othtT  cases,  the  tumor  will  be 
iound  lying  exactly  in  the  median  line,  and  then  It  is  of  significance 
for  diETercnttal  diagnosis,  especially  from  ovariuti  tumor.  The  location 
of  the  colon,  moreover,  is  usually  only  tnsde  out  with  certainty  vhcn 
it  can  be  felt,  and  particularly  when  it  contains  air.  It  is.  therefore, 
advisable  to  inflate  it  (see  p.  Itll). 

Wandrring  kidney;  .mcvabU  kidn*^.  By  this  we  understand 
downward  dislocation  of  the  kidney,  whether  much  or  tittle.  Almost 
always  only  one  is  dislocated,  and  this  is  usually  the  right  one.  In 
theifc  cssea  the  kidncv  is  owninonlv  of  normal  siie,  but  it  mav  be 
enlarged,  and  this  is  most  frc<iuently  due  to  hydronephrosis  cauiied 
by  the  bending  of  ihc  ureter,  or  also  because  it  is  the  seat  of  a  new 
formation. 

It  is  generally  very  easy  to  reoogniEc  a  kidney  that  is  very  moeti 
out  of  place,  but  when  it  is  still  high  up,  near  the  liver  or  the  spleeDt 
It  is  oAen  very  difficult  to  do  so.  The  diugnoisis  is  ba.<ted  upon  the 
bcnn-shaped  fonn  of  the  kidney,  eventually,  upon  its  b^ng  of  the 
appropriate  sizv,  and  upuu  its  mobility  by  prc^ure,  which  is  almost 
never  wanting;  also,  Munetimes,  with  the  changes  of  position  of  the 
body.  Not  infrciiuently  the  kidney  c-aii  be  perfectly  replaced.  In 
some  cases  dyspeptic  symptoms,  even  dilatation  of  the  stomach,  also 
jaundice  from  engorgement,  have  be«n   obser\-ed  when    the  ri^l 
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kiilnoy  wns  displace)]  (frooi  oompreKsioo  of  tho  duodenam  or  oT  the 
(luctui  cholcdochus).  Thoae  cases  are  nriiifis  vrhere  the  pulse  can  be 
felt  in  tlie  rena3  arterj. 

J'ercutat'on.  We  cmploj  percussion  to  esubltsb  the  existence  of 
tumont  of  the  kidoejr  wbicb  give  &  deadened  sound,  on  uccouot  of  their 
solidity ;  but  tbev  are  almost  alwajs  clearly  made  out  bv  palpation. 
Ite  valae  in  determining  ijislocation  of  the  kidner  was  fomertj-  very 
much  overrated.  It  was  thought  that  we  were  able  to  prove  ouo-sided 
dislocation  of  the  kidnej,  because,  when  the  patient  was  lyiiij;  upoo 
the  abdomen,  the  resonance  of  the  two  aides  in  the  neighborhood  of 
the  kidneys  was  found  to  be  dilfcrent ;  clearer  upon  the  side  of  tli« 
wsndenng  kidney,  in  contrast  with  the  absolute  dutncss  of  the  normal 
aide.  Iq  our  opinion,  even  in  the  most  farorable  cases,  such  a  cuu- 
dilioD  cannot  be  employed  for  dedding  the  diagnosb. 

But,  on  the  other  hand,  |iercu.ision  may  he  of  tlie  greatest  value, 
either  to  determine  the  relation  of  a  tumor  iii  one  side  of  the  abdomen 
to  the  colon,  or  to  detcnnine  the  course  of  tlie  colon  orer  a  tumor  of 
the  kidney  (see  abore).  In  such  a  case,  distending  the  colon  with  air 
is  of  the  greatest  assistance.  Further,  it  might  possibly  occur  that  il 
considerable  enlar;!C(nent  of  tlie  kidney  could  be  made  probable  (never 
certain)  by  an  arcaof  dnlnen  upon  the  back,  extending  from  the  ncgioD 
of  tJic  kidneys  toward  the  side. 

Diagnotig  of  tumor  of  the  ki'ditfif.  The  positive  evidence  of  tumor 
of  tlic  kidney  has  just  been  spoken  of.  Wc  may  linvc  to  make  a  dif* 
fcrcntial  dingnoais  between  a  right  kidney  which  is  not  very  much 
displaced  downward  and  a  distended  gall-bladder,  or  an  cchinococcui 
located  upon  the  lower  surface  of  the  liver.  If  there  is  respiratory 
mobility,  this  speaks  against  it  being  the  kidney,  but  if  the  tumor  can 
be  replaced,  so  that  it  may  even  disappear,  then  it  speaks  for  it 
being  the  kidney.  Both  wandering  kidney  and  a  j>cdunculute<l  echi- 
nocuceus  mav  bo  easily  movable  Upon  prt^ii'ure.  It  may  often  be 
impoMible  to  determine  exactly  the  form  of  a  tumor  situated  close 
under  the  liver. 

A  wandering  Icfl  kidney  is  distinguiaJied  from  a  wandering 
spleen  by  the  form,  which  is  Bisdo  out  by  percussing  the  neighbor- 
hood of  the  region  of  the  spleen  :  in  wandering  spleen,  we  may  find 
notches ;  if  it  is  the  kidney,  we  inay  feel  the  pulse  at  the  hilus.  We 
distmgaiah  tumor  of  the  left  kidney  from  tumor  of  the  spleen  by  the 


396 


SPECIAL  DIAOSOSIS. 


fono  and  relation  to  the  colon.  Smnetimes  reapintory  mobility 
tlecidea  iti  furor  of  the  spleoo :  buc  with  tUa  it  ma;  kIm  be  wanting ; 
while  notches  on  the  upper  border  of  the  tumor  tnay  s]>c:ik  with  prot^ 
ability  for  the  spleen,  yet  in  one  case,  where  they  could  be  very  diH- 
ttDCtly  felt,  they  led  us  to  a  false  diagnosis :  it  waa  found  to  be  s 
carcinoma  of  the  kidney. 

We  km  in- of  one  case  where  a  movuble  tumor  of  the  left  side  of 
the  abdomen  was,  by  a  recognized  master  of  percuMion,  pronouiiL'c<l  a 
wandering  kidney  on  account  of  the  tympiinitic  rcdoiiHmic  in  tlic 
region  of  the  lefl  kidney.  It  wjs  operated  upon;  it  proved  lobes 
wandering  Gpleen.  ll  was  extirpated  with  permanently  favorable 
result. 

EXAMI.VAT10:f   OF  TUB   UUKTSas   AKD   BlaDDBH. 

Simon,  by  introducing  the  hand  into  the  rectum,  has  repeatedly 
felt  of  the  ureters  (see  works  upon  Surgery).  Recently  lleger- 
Kalten bach  and  SSnger  have  proposed,  in  the  caseof  women,  to  palpate 
them  per  voijinam.  We  can  fe«l  their  lower  ends  where  they  come 
down  on  either  side  of  the  neck  of  the  uterus  and  enter  the  lower  side 
of  the  bladder.  With  some  practice  often  even  a  normal  ureter,  but 
still  more  one  that  ia  thickened,  can  be  felt  in  the  lateral  and  anterior 
fornix  faifina  and  tlie  anterior  vaginal  wall  close  to  the  loiddle  line. 

In  this  way  it  is  not  difficult  to  recognise  thickening  or  tendemass 
of  one  or  both  kidneys.  Both  occur  in  cyslopyelitis  and  in  tubercu- 
losis of  the  urinary  apparatus;  thickening  and  disteniion  tnuy  some- 
times be  observed  also  in  p^fliti»  caleuiina  (renal  calculus). 

The  bladder  lies  behind  the  symphysis  pubiH,  when  ordinarily  dis- 
tended, it  r\ii!»  above  it,  but  only  when  it  \n  exces.tively  full,  as  in 
purulyflia  of  the  bladder,  spasm  of  the  »|>hiiicler,  stone  in  the  bladder, 
stricture  of  the  urethra,  does  it  swt'll  .'«o  much  ii-i  to  bo  noticed  (rarely) 
by  in.i]>ectinn ;  but  especially  by  palpiitiou  and  purousslon,  as  • 
roundish  tumor,  which,  of  courao,  is  dull  in  sound.  In  men  it  can 
al.-io  be  felt  fruin  the  rectum.  We  are  able  to  decide;  with  certainty 
whether  a  tumor  in  the  hypogostriuni  is  a  didtcnd^  bladder  or  not 
by  drawing  off  tlie  urine  with  a  catheter.  It  may  be  confounded 
with  a  prei^nniit  uterus,  and  also  with  oilier  swelling!*.  Alway.^  before 
undertaking  an  examination  of  the  abdomen,  we  must  see  tliat  the 
bladder  i.s  empty,  purtly  to  avoid  confounding  ihe  distended  bladder 
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wltli  HOiiiirtliing  vXfiC,  and  pnrtljr  becnuHp.  if  the  bUdtler  ia  full,  U  inter- 
feres with  ihc  exsminntion  of  th«  abdomi-n. 

Anomalies  located  in  the  wb3I  of  t)ie  bladder  can  usually  be  felt 
hcHt  when  the  bladder  is  full.  The  external  examination  is  ntadejMr 
vaginam,  per  rrrtum,  and  sutDcttues  bimanualljr. 

Surgery  and  gynecology  teach  the  complicated  methods  of  examining 
the  bladder  and  urelcrs.  With  reference  to  the  examination  of  the 
male  urethra,  we  refer  to  tlie  lecture  and  hand-books  upon  Surgery. 


EXAMIXATIOX   OF  THK   UkIXK. 

Under  oonnal  coDdition«  and  when  free  from  admixture,  the  urine,  u 
tl  issues  from  the  orifice  of  tbe  urethra,  exhibits  the  renat  secretion  is 
a  stale  of  purity,  since,  in  it»  transit  throagh  the  urinary  paasages,  it 
receives  scarcely  any  additions  from  the  mucous  membrane  that  are 
worth  mentioning;  and  further,  since,  at  the  time  of  its  discharge 
from  the  body,  and  for  some  time  after,  its  physical  and  chemical 
conditions  are  the  same  as  at  tbe  moment  of  secretion.  In  a  number 
of  pathological  conditions,  also,  tbe  urine  is  the  pure  and  unalt4.'rv(l 
secretion  of  the  kidneys;  vhile,  in  a  second  series  of  diseas&s  it  a 
changed  by  its  exit  from  tlie  body,  and,  indeed,  by  admixtures  from 
the  urinary  passages,  or  by  decoDi  position  of  its  constituents  in  the 
bladder.  To  the  first  series  belong  the  anomalies  of  the  secretion 
itself;  to  tbe  second,  the  diseases  of  the  urinary  passages. 

In  women  tlie  urine  may  be  contaminated  by  admixture  of  materi&l 
from  the  vagina  or  uterus,  and  of  these  tbe  most  frequent  and  impor- 
tant is  the  menstrual  Buid.  In  order  to  avoid  this  con lamt nation,  we 
are  sometimes  obliged  to  draw  off  the  urine  with  the  calbeier.  It  ifl 
usually  contaminated  by  fecnl  material  only  from  careleaine»s  of  the 
patient  or  of  the  attendant  But  sometimes  it  results  from  commu- 
nication of  the  inteittioe  with  the  urinary  passages,  as  of  the  rectum 
with  the  bWlder  or  with  the  vagina. 

Iteceni  invcetigationn  by  Liistgarlen  and  Mannaberg  atiow  that  the 
fijrmcr  assumption  that  the  urine  ia  normally  fi'ee  fiom  bacteria  must 
be  given  U]).  The  urine  of  healthy  persons  contains  a  number  of 
microGrgani«ms  which  have  their  origin  in  the  uroihra.  The  most 
important  are  a  large  streptococcus,  a  diplococcus  which  resembles  tlie 
gODOCOOCUS,  nUo  like  that  in  epithelium,  but,  of  course,  it  is  not  found 
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in  pii8-i»rpaad«s,  and  tutl;,  a  tMciIlus  which  tnorpbologicall;^  and  in 
ita  tJoIor-reactiODA  agrees  witli  lIic  mlMtrcle  bacillus,  and  whicli  probably 
ia  ibe  Kmegma  bacillus,  wbicb  also  occurs  in  iJie  prefiutial  sac  This 
latter  taaji'  give  occasion  for  lh«  erroneous  supposition  that  there  is 
tuberculosis.  But  that  it  lias  its  origin  in  tbe  nretbra  is  shovn  bv  the 
&ct  that  it  is  observed  even  when  the  preputial  sac  baa  been  most 
carefuIlT  cleaned  previous  to  urination,  though  it  is  only  foand  in 
individual  cases,  wliile  in  cases  of  tuberculosis  it  is  always  abmiilantly 
found  ill  the  urine.  Sometimes  inoculation  must  decide  (see  Appen- 
dix). We  may  avoid  the  urethral  bacillus  by  drawing  tbe  urine  with 
a  catheter,  but  then  aUo,  sometimes,  possible  tubercle  bacilli  from  the 
prostate  or  genital  apparatus  may  be  found  in  tbe  urine. 

In  case  ofdiseaseof  one  kidney  or  pelvis  of  tlie  kidney,  the  question 
may  arise  as  to  what  part  of  the  urine  passed  is  from  the  right,  and 
what  from  Ibe  left,  kidney.  If  one  kidney  fails,  llie  other  acts  vicari- 
ously. In  tuberculous  of  the  urinary  passage  and  in  pyelitis,  it  may 
happen  that  for  a  time  one  ureter  is  stopped  ;  the  urine  comes  only 
from  tbe  other  kidney,  and  it  may  be  quite  normal.  Then,  sodtleoly, 
the  diaracter  of  tlie  urine  will  change,  showing  considerable  while 
blood- CO rpuiurl«8,  seed-like  particles,  tuberde  bacilli,  or  calculi,  and 
bliKxI.  The  ({uantity  of  nritxv  is,  for  the  time  being,  iDcroMcd;  for 
the  dosed  side  lias  again  opened. 

In  cortnin  dt.<ieascs  of  the  urinary  apparatu.-s  the  manner  of  pasting  tbo 
urine  vhows  diaraclcri»lic  peculiitntic^ ;  but  in  many  of  the  oondittons 
under  consideration,  tli«  nrioe  is  pa.'tsed  in  a  perfectly  normal  way. 
Painful  slrangiin,-,  freijucnt  uriiiatiuii,  a  feeling  of  burning  in  the 
uretbm  while  [xtssing  the  urine,  may  result  from  the  nrine  being 
much  concentrated,  such  as  it  passed  when  there  is  engorgement  of 
tlie  kidneys,  and  in  tbo  majonty  of  ca^vs  of  acute  nvphnti«.  Very 
pronounced  tene»mu»  of  tlic  bliulder — llml  is,  painful  urgency,  ex- 
tremely frequent,  very  painful  urination,  in  which  only  a  small 
quantity  of  urine  is  piuMcd  at  n  time — indicati>«  cystitis.  We  must 
mention  here,  furtlier,  retention  and  incontinence  of  urine,  nocturnal 
enuresis  (regarding  these,  see  under  Exuiuination  of  tbe  NertoiM 
System). 

Id  regard  to  the  mode  of  proceilure  in  examining  the  urine,  let  it 
be  liere  remarked,  in  the  firtt  plscc,  lliat  we  should  t»ke  care  tliut  the 
urine  is  rec^ved  in  ve«sels  that  are  perfectly  denii^if  possible,  io 
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^um  vewela :  and,  also,  that  fur  judging  of  ccrtaia  g«ncnil  chantclcr- 
islics,  it  is  necesMjy  to  examine  tho  mixed  urint.'  passed  during 
twenlT-four  hours,  or  thai  passed  during  tho  day  and  during  the 
night,  separately.  For  certain  exaininations  it  in  iic<c»«s.-iry  to  separate, 
in  the  most  careful  w»y,  the  urine  passed  each  twenty-four  hour».  In 
the  wane  season  of  the  year,  the  urine  ought  to  be  examined  as  soon 
SB  poBsible  after  it  is  passed.  In  order  to  examine  the  aediment,  the 
Ufipcr  portion  of  the  arine  is  to  be  carefully  poured  off,  and  the  re- 
maining cloudy  portion  is  put  into  a  conical  glass,  in  which  it  is 
allowed  to  stand  till  the  sediment  is  deposited ;  tlien  we  take  up  a  few 
drops  from  tlie  bottom  of  the  glass  with  a  pipette. 

When  there  is  unconsciousness  or  difficulty  in  passing  the  urine, 
we  mii.tt  employ  the  catheter.  Tho  artificial  emptying  of  the  bladder, 
for  the!  purposes  of  examination,  must  never  ■»  omitted  in  any  cose  of 
nnoontciouBuess.  We  briefly  describe  the  chai'acteristics  of  the  nonual 
urine. 

(A)  Normal  Ubinb. 

1.  Amount.  In  twenty-four  hours,  with  healthy  persons,  it  amounts 
on  t)ic  average  to  about  1500  grms.  But  its  variations  within  physi- 
ologicml  limiu  are  very  considerable,  since  every  increase  in  the 
amount  of  water  tJiken  increases  the  amount  of  the  ttrine,  aod  every 
incrcaM  in  the  amount  of  water  disposinj  of  in  other  ways  diininlahm 
tb«  urine.  In  the  latter  respect,  in  health  we  bare  to  consider  tho 
Ion  of  water  by  rcApiration  an<l  liy  perspiration,  from  heat  and  from 
RCtivc  bodily  exertion.  It  U  superfluoiLs  in  the  cmm  just  referred 
to  to  specify  the  maximal  and  minimal  figures  for  the  amount  of  the 
urine;  only  when  those  condilionn  ure  wanting,  must  a  departure 
iVom  ibe  average  (piantily  of  urine  given  above  cause  us  to  think 
of*  pathological  condition. 

Within  tlic  twenty-four  hours,  the  least  urine  is  piuscd  at  night,  or 
in  the  cnrly  morning,  very  much  the  greater  portion  being  passed 
during  the  course  of  the  day.  Usually,  the  amount  of  urine  pawed 
increases  about  an  hour  ai^er  biking  fluid.  Emotional  excitement, 
especially  anxiety,  sometimes  temponrily  iiicreasce  the  secretion  of 
urine. 

2.  Cotor;  trantparrncg.  In  health,  the  color  ii  usually  dark  straw- 
color  to  reddish-yellow.     Qciicrally,  the  greater  the  amount  of  urine 
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the  clearer  it  is.  tn  thia  T«<pect  m  well  ils  in  ihc  qatntity,  with 
pbyuologicnlly  exceptional  etairf,  it  giiowa  marked  vnriatiuDS  rroni  the 
Bvcnij^c;  from  bring  nlinust  ii»  clrar  u»  wat«r,  iifier  ■  (jrciit  ninotinl  of 
Suid  hiw  been  dmnlE.  to  a  Jecifiedlv  dark  re<Miitt)-Tell'>vr  (couoentratei) 
urine),  after  teven  ^wealing.  The  coloring- miiieriaU  whicti  give  tlie 
normal  eolor  to  ttie  urine  are  not  yet  nil  exactly  known.  I'he  ntott 
important  pigment  serins  to  )>e  iimhilin ;  moreover,  iodican  interests 
the  clinieian.  Both  coloring-materials  may,  in  diHease,  ))e  palbologi- 
caliy  inerensod.     (f?ce  Pathological  Colors  of  the  L'rine.) 

Urine  fn»hly  piwsed  i.*,  tn  healtli,  always  perfectly  clew  and 
transparent ;  hut  in  tliese  respects  it  may  cluuige  some  time  after  it 
has  been  pawed. 

{a)  In  almost  all  normal  urine,  after  standing  a  short  time,  there  it 
rormed  a  alight  cloud  of  mucus.  Thi-i  is  from  tlie  urinary  passage*, 
cbrefly  from  the  bladder. 

(h)  It  not  infretjuently  bappen-i,  with  henlthy  persons,  that  the 
urine,  if  somewhat  con<;eiitTmted,  in  cloudy  when  it  becomes  cool  frota 
the  separation  of  the  uric-acid  tuUta.  Cimdually,  the  salts  sink  down 
and  form  a  sediment  of  clear  brick-dust  red  or  flesbcolor  (associated 
coloring-matter  of  the  urine,  brick-dust  sediment,  lateritjons  aedi- 
nent).  It  bas  the  peculiarity — by  whidi  it  is  likewise  recognised^ 
that  it  ii!  i^in  imme<rtalcly  dissolved  as  iiocn  as  tlio  urino  is  wanned. 
After  a  long  march  in  the  heat,  ihiti  sediment  oixur)  very  regularly, 
because  the  urine  U  tlien  eoneentrated ;  hut  it  also  is  observed  in 
urine  that  is  not  ^  very  dark,  if  it  is  allowed  to  stand  in  a  cool  place. 
(See  further  regarding  the  L'riuni-)-  Sedimrntw,  p.  428.) 

(r)  L'rine  that  Htaiidi*  cxptxK^d  for  a  long  time,  both  cicor  and  dark, 
likewiw  sometimct;  become*  cloudy,  because  it  undergoGs  ammoniacal 
fermenmtion.  The  ureu  is  changed  into  carbonate  of  ammonia, 
which  makes  the  urine  alkalini.-,  whence  there  is  a  deposit  of  pbo»- 
phaiee  (ammonio-toagnesian  phosphates  or  triple-pfaoe|)hatos,  also 
phosphate  of  lime).  Urate  of  ammonia  also  is  formcl  and  deposited. 
Thene  separationB  and  numerous  bacteria  render  the  urine  cloudy  and 
gradually  form  a  whitisli  sediment.  In  hot  weather  tlits  ammoniaca] 
fennentntion  takes  place  within  a  few  Wurs  after  the  urine  is  passed ; 
in  a  cool  place,  it  does  not  begin  before  38  to  48  hours,  or  not  at  all. 
For  a  more  particular  account  of  the  condition  when  there  is  ammo- 
niacal  fermentation  of  the  urine,  a«e  p.  418. 
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S.  Spfeifie  ffravify.  Tn  healtb  it  naualty  varies  tietwwii  101,1  nn<l 
1030.  It  depends  upon  the  amount  of  soIkU  lield  in  anlulion  by  tlir 
urine,  hence,  on  the  one  hand,  upon  the  abfiolute  4]tinntity  of  tho 
solids,  and,  on  (he  other,  of  the  amount  of  the  watery  portion  of  the 
urine,  or  the  (juantity  of  the  urine.  The  abunduut  urine  which 
follows  drinking  a  great  amount  of  water  ia  always  of  low  specific 
gravity,  and,  therefore,  clear.  A  scanty  urine,  from  tlie  lo»  of  water 
in  other  witys,  ia  always  of  high  specific  gravity,  and  hence  in  dark. 
Then,  also,  in  health  ihe  speoiBo  gravity,  under  some  circumstances, 
temponrily  overatepa  very  considerably  the  figures  given  above,  from 
as  low  as  1003  to  as  high  as  1025,  or  even  higher.  In  the  abMDCC 
of  ''physiological  causes,''  these  figures  are  always  of  pathological 
sign  ificti  nee. 

Mode  of  procedure:  We  measure  tlic  specific  gravity  of  the  urine 
by  means  of  an  areometer  graduated  for  tiikiiig  the  specific  gravity  of 
the  urine  (that  is.  from  tOUO  to  about  1040,  "  urometer").  We  take 
a  portion  of  the  urine  which  we  wish  to  weigh  (generally  a  mixture 
of  that  which  hus  bi-cn  parted  during  the  previous  twenty-four  hours) 
and  pour  it  into  a  not  too  narrow  cylindrical  ghuvi  until  the  column 
of  urine  is  lunger  than  the  urometer.  With  filler-paper  or  a  pipeite, 
we  remove  any  air-bubbles  from  tlie  surf&ue.  and  then  introduce  into 
it  a  perfectly  elfjin  and  dry  urometer;  wait  until  it  has  become  (jaiet, 
and  then  observe  the  figure  that  sukiids  opposite  the  lower  border  of 
the  tncni^cus  of  the  fluid. 

None  of  tlie  simple  tneKlicol  iDstromcni^  is  so  of^eii  useless  as  the 
urometer.  \\\-  should  never  a^e  one  until  il«  accuracy  has  been 
tcsttid.  It )»  always  desirable  to  h>ve  n  urometer  upim  which  i*  given 
the  temperature  for  which  it*  scale  is  arranged;  not  that  wc  must 
always  have  the  urine  at  this  tomperalurc,  hut  because  the  akivnce  of 
tliis  rccjuisition  from  the  inittrumcnt  nhowA  very  certainly  that  it  lias 
been  prepared  without  caru. 

4.  Rraction:  In  general,  this  is  always  acid,  chiefly  from  the 
presence  of  acid  urates  and  phosphates.  The  degree  of  ucidity  varies 
individually;  moreover,  it  is  a  C0Q.->tnn[  quantity  in  every  individual 
case  of  health,  and  when  the  food  is  approxuuaiely  alike. 

But  in  the  twenty-four  hours  Uie  reaction  varies  considerably,  so 
OS  lo  be  even  alkHline,  And  yot  phyajological.  The  variation.-)  proceed 
io  such  a  way  that,  arter  every  meal  consisting  of  a  mixed  diet,  the 
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aciditj  declines  until,  after  about  two  houn,  it  Iwcoidcs  slk*Ieec«ot — 
but  this  quieklj  (las.ift*  »o  lu  to  give  pinoc  again  to  ui  acid  reaction 
(Gorges).  Tliese  vuriaCloiiH  have  been  rcferreti  by  many  to  tbo  loss 
by  the  body  of  acidn  and  alkalies  in  stomach  and  intestinal  digestion. 
Hence  it  is  asAumed  tlmi  lh<;  separation  of  IICI  in  the  stomach  in- 
creases tbo  alkalescence  of  the  blood,  and  bcnce  the  urine  becomes 
'  less  acid,  or  alkaline.  But,  according  to  recent  inrcitligations  hj 
Noorden,  tliis  increased  atkalinily  of  liie  blood  does  not  cxiiti.  By  a 
graphic  reprcArntation  of  the  rimction  of  the  urine  during  twenty-four 
liount  wc  obtain  the  Kocalled  "acid-curve."  This,  witli  eomc  healthy 
persoDS,  and  under  like  conditions  (as  to  time  and  {(ualitv  of  food),  la 
tolcnbly  constant,  but  with  other  healthy  persons  it  varies  consider- 
ably. 

Sometimes  the  reaction  of  (ho  urine  is  amphotcric-^that  is,  it  colon 
red  litmus  blue,  and  at  the  same  time  colors  blue  litmus  red. 

Tbo  ticutnil  or  alkuline  urine  of  hcultb  at  the  time  of  passing  Is 
usually  clear.  But  it  quickly  bccnmes  cloudy  from  the  withdmwal 
of  the  phosphates,  which  grnduatly  form  a  sediment.  The  cloudiness 
docs  not  disappear  upon  the  application  of  heal,  but  becomes  more 
marked;  on  tbo  oilier  band,  the  urine  again  becomes  clear  upon 
adding  acetic  acid,  wbicli  dissolves  ibe  phosphates. 

5.  OUor.  The  normal  aromatic  odor  of  urine  is  well  known ;  it  is 
changed  by  certain  fuods.  Most  freijaent  and  most  striking  is  tlio 
stench  of  urine  aOer  eating  asparagus;  garlic  gives  its  odor  to  the 
urine.  During  alkaline  fermentation  we  may  have  tlio  development 
of  ammonia,  which  gives  its  known  pungent  odor. 

6.  SeJimmte.  With  reference  to  the  cloudiness,  the  urate  sediment 
of  the  acid,  and  the  pbosphatic  sediment  of  the  alkilino  urine,  have 
been  mentioned  on  p.  40*2.  (Regarding  the  microscopical  condition 
of  the  sediment,  see  p.  430.) 

Whenever  there  is  a  sediment  it  is  not  unimportant  to  remember 
that  diRcrent  things  may  have  been  mixed  with  the  urine  after  it  was 
pa.tited  ;  see  above,  p.  S90. 

7.  7^e  portions  in  totulion,  Tbo  constituents  of  normal  urint, 
which,  from  our  present  knowledge,  arc  of  importance  to  the  clinician, 
bcflidea  the  coloring  materials,  are  the  following:  urcu,  urrc  acid, 
krctttinin,  oxalic  acid,  chloride  of  sodium,  sulphates^  phospliates, 
carbonates. 
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Urea  <  COi^it'  >  p<t«ed  id  tvr«ritv-rour  hours  ainounu  in  the 

adult  to  about  30  grntnmex  (nten  soineurhat  more,  woinon  soincwhnt 
leas).  However,  the  amount  of  urea  varies  within  wide  liinita:  it  i« 
dependent  upon  the  amount  of  albuminoua  material  in  tlic  food  takon. 
and,  on  the  other  band,  it  is  almost  independent  of  the  amount  of 
muscular  exertion. 

Uric  acid,  like  urea,  is  a  product  of  the  metabolism  of  albu- 
miD;  in  man  the  quantity  ia  much  smaller  than  the  former,  being 
in  proportion  to  the  urea  about  as  1  :  4.i  ;  but  it  is  to  be  remarked  tliut 
great  variations  take  place,  chietty  under  the  in6uence  of  the  food ; 
and  this  in  such  a  way  that  albuminous  foo<l  increases  the  acidity  of 
the  urine.  Hence,  with  reference  to  clinical  diagnoais,  the  uric  aoid  aa 
well  as  the  krealinin  is  chiefly  of  intercut,  becaiMc  they  may  place 
difficulties  in  the  way  in  examining  the  nriiic  for  HUfrnr,  in  that  they 
flometinifti  simulate  the  reaction  of  sugar.  Sometime:*,  on  the  other 
band,  tlicy  hinder  the  reaction  of  .vignr  (mm  under  Mellituria]. 

Chloride  of  todium,  the  mojtt  important  of  the  inorganic  eoQ- 
stitucnta,  in  health  comwpond.-*  in  amount  with  tolerable  cxaclni««  to 
tlie  omouDt  of  suit  in  the  fcKid  taken.  On  the  average,  it  usually  ia 
proportioned  to  the  urea  as  ]  :  2  to  1 :  3. 

Exi-eptioiially,  in  health,  there  \*  found  in  the  urine: 

Alhamin.  the  so-called  phyitiotugical  alhumin.  There  is  still  gnnt 
difference  of  opinion  regarding  this  subject;  while  it  is  doubted  by 
some,  others  maintain  (Senator,  recently  I'oaner)  that  traccjt  of  niba- 
min  exist  in  tlie  urine  in  every  healthy  ponton.  It  occurii  in  very 
small  ipnintity  (about  one  per  cent.)  after  fievcre  cxi-rtion  or  hcurly 
eating.  The  urine  of  the  newly-boni  not  infrti]uiiitly  contains  some 
albumin. 

5Mj/«r  (grape  sugar)  is  observed  in  individual  ciu«c«  in  very  flmall 
quantities.  After  partaking  freely  of  cane  sugar,  this  may  appear  in 
the  urine. 

Btit  aeidt  are  likewise  observed  in  very  sniali  quantities  in  normal 
urine. 

Fat  is  recognizalilc  generally  only  in  micro*copicnI  drop»(oroidy 
in  ether  extract),  and  is  found  when  the  Food  hiut  contained  a  great 
abundance  of  fat,  as  of  cod-liver  oil. 
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(B)  Patholcmsicai,  Urikb. 
Anomatiri)  iti  the  Qwatttity. 

Increated  amount  (pvljrariu)  in  observed, 

1.  Id  s  walcrj;  cuitJition  of  tlic  blood,  in  tlic  iliflcrent  ivrm*  of 
amctnia  or  hydncmia.  Tlic  incratuie  Iit-rc  is  never  very  gn-iit:  2000 
gnimnics  or  less;  there  muy  bo  no  increase,  und  if  llie  hvsrl  is  veak 
(see  below]  it  may  even  be  diminisbfil. 

2.  In  the  diOerciit  forms  of  contraett-d  kiilnvy,  iind  thix  in  coum- 
qucDco  of  the  sccumpanying  liypcrtropby  of  (lie  Ivft  ventricle,  whicli 
cuusoH  increased  pressure  in  tbe  wliolc  arterial  system,  nnd  tliiis  bImi 
in  the  reuul  nrterie*  (here  even  to  3-JOO  grsmincs  or  nxire).  Hero  tli« 
chief  ciLUSL'  of  tbc  polyuria  is  tbo  inert-used  arterial  pressure  from  thg 
increased  nction  of  the  lienrt  (see  below). 

8.  When  the  exudnliou  or  tninsudiition  ia  the  serous  ravitiet*  oftlic 
body,  or  the  fluid  in  the  cellular  tissues  ('cdcMiii),  i«  r<.-?«irbcd,  tbe  dnily 
excretion  of  nrino  souictimes  amounts  lo  four  thousand  gnims  or  more. 
Tlie  increased  aiterinl  pressure  from  quickening  of  tbo  action  of  tliv 
heart,  which  occurs  at  the  same  time,  is  also  a  prominttDt  boutr  lit 
producing  polyuria. 

4.  In  diahttct  Both  diabetes  insipidus  and  meUitus  (melliluria) 
manifest  tliemn(.'lve.i  by  tbe  increase,  often  an  enormous  amount  of 
urine:  4000  td  10,000  grammes,  >nd  more.  SometiiueA  in  diabetes 
nii!lli(u»  there  i.«  only  a  ioo<]emtc  polyuria,  or,  for  a  time,  in  tlii»>  dts* 
enHe  thei-e  is  even  complete  absence  of  polyuria  (diubeleti  deeipiens). 
(See  under  Specific  Gmviiy  and  Sugar  in  the  Orine.) 

•>.  As  a  necessary  cimHer[uence  of  abnormal  thirst,  polydipsia,  as  it 
is  sometimes  particularly  obaened  in  hystvria. 

In  this  coiiuectiou  we  musl.  further  mention  the  quite  temporary 
polyuria  which  ^nmctimts  occult  in  nervous  persona  after  great  mentaj 
excitement.  Finally,  there  is  the  {miyuria  which  occupie;*  a  place  by 
itself,  rcoiiliing  from  an  obstruction  somewhere  in  tlie  urinary  \n»- 
angeft,  whero  tbe  urine  is  held  buck,  and  then  the  passage  again 
becomes  free  (see  und<:r  Obstruction ). 

Finally,  ne  must  briefly  refer  to  some  drinks  which  teuporeril^ 
increase  the  amount  of  tite  urine,  as  cttfiee,  beei',  and  wine,  which 
in«reose  the  quantity  of  urine  more  than  tlie  amount  of  water  ropre- 
seni«d.  IiikewiHi'  there  ar<*  l<>  bo  mentioned  certain  artidea  of  diet 
wliiofa  bare  the  same  elTect.  partly  in  that  tlicy  incronw  the  blood* 
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pressure  by  aitocting  the  Action  of  the  beart,  partly  in  thut  thej  stim- 
uUle  ttie  secreting  action  of  the  kidneys. 

In  the  above  patbological  conditions,  where  we  do  not  have  a 
removal  from  the  organism  of  water  that  baa  accumulated  there,  tlien 
the  polyuria  miiBt  be  made  up,  of  course,  by  imbibing  an  inrreased 
amount  of  drinh  (polydipsia).  Whether  vre  linve  tlic  Increased  thirst 
from  increased  loss  of  water,  or  whether  the  polyuria  is  the  result  of 
the  polydipsia,  is  not  entirely  clear,  especially  in  many  cases  of  dia- 
betes insipidus.  In  dtabelea  mcllitus  the  polyuria  is  probably  only  a 
purely  secondary  result  of  the  polydipsia,  wliich,  in  turn,  is  to  be 
regardeil  as  the  conse(|uencc  of  the  ghikn>mia  (Cohnheiro). 

Diminution  in  tlie  amount  of  urine,  ur»Ier  some  circumstances  even 
to  the  extent  of  not  passing;  any  (anuria),  occura : 

From  diminution  in  the  secretion  of  urine : 

1.  In  the  loss  of  water  in  other  wuys:  in  aerere  swea ting  (see, 
also,  Normal  Urine):  in  any  kind  of  severe  (iiarrh'ea,  particularly  in 
Asiatic  cholera,  where  for  days  together  there  is  continuous  anuria. 
Thus,  also,  during  the  formation  of  a  pleuritic  or  peritoneal  vxuda- 
tion,  where  fever  is  to  be  taken  into  account  as  a  cause  (sue  below). 

2.  In  fever,  and  largely  in  conseijuence  of  the  lo»s  of  water  in 
Otlier  ways;  by  increased  perspiration  and  the  greater  Iohh  of  water 
by  the  lungs. 

3.  By  reduced  blood -pressure  resulting  from  the  diminiiihcd  work 
of  the  hoiirt :  hence,  in  ilitensea  of  the  hvart-muscle:  incompcn«alioii 
in  valvular  dixcase,  in  weakening  of  the  hypertrophic  heart  of  con- 
tnict4M]  kidney,  in  emphysema,  in  all  the  diiMoses,  fV(>i|uenlly  men- 
tioned, which  hnrmfully  nffec-t  the  action  of  tlie  bvari.  In  thcso 
conditions  the  atiiount  of  the  uriiiv  is  the  chief  tueans  of  forming  a 
jud;:mcnt  of  the  course  of  the  disease,  nud  furnivhes  the  iudlcittioiis 
for  tivatmvijt. 

4.  In  acute  m-piiricis,  nuhiicule  and  chronic  nephritis,  except  con- 
tracte<]  kidney  (rc^ardln;;  which  see  also  under  3),  In  these  diaeoMS, 
also,  the  amount  of  the  urine  is  a  sym])tom  which  indicates  th< 
Mverity  of  the  vase.  In  acute  DCphritia  tlicre  not  infreiiuently  is,  for 
h  time,  anuria. 

5.  From  suppression  of  urimiry  swretlou  due  to  ncrroos  cau«OJ>, 
es[>ccially  iu  a  ittilt  indii'tiiict  rvtlex  wiiy  in  trnuinA,  as  from  opcrailuiiit 
aflcdlng  the  ahdomtn. 

Also,  thorc  may  bo  a  Ima  ijuantity  of  urine  from  difSculry  in  mio- 
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tnrition ;  rrotn  s  T«rj  narrow  stricture  of  th«  urethra  (mirgerv) ;  Tt\ 
mention  in  tb«  bladior;  rrom  obstruction  in  the  ureters.     In  rc^ardl 
to  th«  latter,  irh«ti  un«  kidiiey  ia  cut  oJT,  the  other  fienerally  vicari- 
oubI;  performs  the  work  of  botli ;  but  there  maj  alao  be  anuria  wlien 
ono  areler  ii  closed,  as  from  stoDc  in  tbc  kidney,  and  this,  id  fact, 
tram  a  kind  of  reflex  suppnnsion  in  the  other  kidney  (see  Shock). 

'Hie  prcfit  zccil  in  using  llie  csthelcr  iti  recent  times  has  giien  as 
n.*  a  rwiilt,  among  other  tilings,  (ho  kuowlodgo  of  the  fact  thai  in 
health  with  ev«ry  urination  the  bUdiler  is  completely  emptied,  even 
to  a  few  drops.  If  a  certain  amount  of  urine  remains  in  the  bladder 
(residual  urino)  llioro  is  a  pathological  caiuc  for  it.  Tliis  may  be  a 
purely  mcchanionl  hindrance  to  the  emptying  '>r  the  blaiMvr,  as 
stricture,  byportrophy  of  the  prostate,  urinary  calculi ;  or  tt  may  ^ 
result  from  tlic  mechanical  hindrance,  atony  of  the  lilad'lcr;  or  there 
may  be  primary  nervous  paresis  of  the  detrusor,  as  occurs  in  tabes 
and  in  all  disonses  of  the  lumbar  cord.  The  amount  of  residual  urioc 
is  said  to  he  tolerably  constant ;  it  is  measured  by  having  the  paticut 
pass  his  urino,  and  then  use  the  catheter  immediately  afterward. 

Color  and  Traniintrtnacy  of  the   Urine  in  Piseate. 

Primarily,  (Af  color  varies  according  to  the  degree  of  concentration, 
in  the  .tame  way  il(  in  ii<>mial  urine;  and  as  in  health,  so  also  in 
general  in  diHease,  it  standi  in  u  certain  relation  to  the  amount  of  the 
urine :  the  greater  the  amount  the  cicnrcr  the  urine.  But,  like  the 
variations  i>f  ijuiiutity  from  the  average,  the  elinngcs  in  the  color  of 
tlio  urine  are  also  much  more  »>ignilicant  in  disease  than  is  the  case 
in  normal  urine.  The  stale  i^f  ci>lors  nf  the  urine  passes  from  the 
almost  culorle-ss  to  the  straw-yellow,  redilish,  red-brown,  even  brown- 
black.  It  is  not  necessary  to  have  a  very  exact  determination  of  th« 
color  of  the  urine  by  comparing  it  with  thoMC  of  a  table  of  colore,  us 
was  proposed  by  \'ogel.  because  it  could  only  have  a  value  in  de<cr- 
miniiig  the  degree  of  concentration,  and  gcncrully  for  this  the  specific 
gravity  ii>  much  more  exact  (see). 

rnticnts  with  cirrhosis  (without  icterus,  which  see)  sometimes  pMB ; 
urine  tliat,  in  proportion  to  its  amount,  is  very  dark.     Aniemic  (chlo- 
rotic)  persons,  on  the  other  hand,  ot\en  pass  remarkably  cl«ar  urine. 

In  fever  the  urine  is  relatively  dark — mldish  or  brownish- ^t^d  (see 
bdow.  Urobilin. 
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In  diah*te»  nifllittis  tlm«  is  a  pccaliaritT  in  the  very  striking  con- 
tndicttDii  bclwMQ  tlie  clear  culor  and  gn-al  amount  of  ibc  urine  on 
tliD  one  siiie.  and  its  high  Hpecifii:  gnivitjr  upon  the  other,  whicJi  is  vf 
(liagooalic  importance. 

As  special  pigtnrats  of  the  urine,  the  folloiring  arc  to  be  men- 
tioned : 

1 .  Color  ftue  to  the  iiMrtate  in  thf  n(?rrna/  p^menu.  Two  of  tlicso 
come  into  consideration  here : 

Iniiiean,  occurring  in  incrvuscd  amount  may  somotimt*  givo  to  the 
urine  a  Iilnish  or  bluish-black  color,  if  it  hu  tiocii  dccompoBed  in  the 
nriiiarjr  passngts  and  cbuiigcd  inta  imlij^o-hlne :  but  vorjr  often  ire  do 
iiol  recognise  ihnt  the  urine  contiiins  mora  indictin,  bccnu.ie  indigo 
hw  not.  vet  been  formed.  Hence,  when  lliera  is  n  Hu.-'picion  of 
indii-iin,  or  if  ne  wi«h  to  make  osc  of  iu  piw^ibltt  prdscncc  for  the 
purpo*i«  of  dtiigno«is,  even  when  the  urine  iippcitrs  t<>  be  perfectly 
normal,  we  must  exaiuine  it  with  rDfcrenre  (o  this  aub«tanve.  When 
nrine  conlnining  indicnti  hiu  been  standing  far  some  houn*,  it  can 
generully  be  recognized  hj  the  blui»h  shimmer  of  the  residuum,  from 
the  drops  of  urine  from  the  upper  purt  of  (he  urine-glnn  sprinkled 
uid  spread  out  os  tliin  ns  possible,  and  sDmotime»i,  also,  by  a  bluiali 
lilm  upon  the  surfnee  of  the  urine.  Besidett,  all  of  the  urine  is  some- 
times blackish-blue,  and  (hifl  is  most  markedly  the  caae  when  the 
urine  putrefies  (for  ita  chemical  reaction,  see  below). 

Indicnn  urine — that  io,  increase  of  the  indican — occurs:  when 
there  ia  accumulation  of  the  intestinal  contents,  especially  of  ilie  eon- 
tfnU  of  the  small  intestine,  hence  in  occlusion  of  the  intestine  from 
any  cause,  as  peritonitis  or  obstinate  obsti)>ation;  likewise,  in  all 
formii  of  serere  cachexia,  as  well  as  in  Asiatic  cholera;  lastly,  io 
individual  cases  in  health. 

Urobilin,  if  it  exist  in  considerable  quantity  in  the  urine,  eolors  it 
n  decided  re«l  or  brownish-red.  The  foam  of  the  urine  sometimes 
looks  yellowish-red  or  yellowish -brown. 

While  there  is  only  u  r>mall  ([iiHnlity  of  it  in  health,  it  is  abundant 
in  febrile  diiteases  and  whera  there  is  at  any  time  resorption  of  larg« 
effiisioD*  of  blond.  When  there  is  a  marked  ecpanition  of  it  which 
oontinues  for  some  time,  a  brownish  discoloration  of  the  skin  is 
observed  in  the  so-calleil  urobilin-icterus,  though  there  \s  still  dispute 
M  to  it«  nature. 

Proof  of  the  increase  of  indican :  The  following  raoction  establishes 
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Utc  i>Tx>»vtii'ft  ut  ini]ican  in  incrcnseil  ainoani,  because  it  does  not 
operate  in  tlio  prnicnco  of  tlie  sinull  qunniity  foiiiiU  iu  noruia)  uriue. 
Wtf  mix  «|uil1  pHrbt  uf  urine  aitd  fummg  ttilro^tDumtic  acid  in  s 
reagent  glusa;  into  t\ih  wo  drop  two  to  three,  or  at  moft  fonr,  drops 
of  a  i'oacentrntt!d  solution  of  cliloriiinied  potash  ;  iiDmeijiuteij,  or  nncr 
a  few  seconds,  there  ik  formed  Jiixt  bene»l)i  Uie  Hiirfiicc  n  IjIuv  black 
cloud — indigo-bbie.  Ry  stirring  the  nolution  of  poiHtth  in  the  urine  we 
obtiitii,  uucording  to  the  qanntity  of  indigo  formed,  n  more  or  I«m 
dark  coloration  of  the  whole  fluid.  If,  then,  we  udd  a  few  drop;)  of 
■.'liloroforin  ^nd  agitate  (not  4hiil«-)  the  roogsnt-gliutt  Hrvcral  tiint-x.  we 
have  the  blue  oulor  at  the  bottom  froDi  iho  settling  of  the  chloroform 
(it  becomes  green  if  too  much  of  the  wlution  of  chlorinated  potash 
ha«  been  nddrd.  from  the  further  oxidation  of  the  indigo-bluc). 

Tei«U  fur  urobilin.  1.  Spoctroseopio:  Ab»orption  bands  in  green- 
bine,  between  Krnuenhofvr's  lines  h  and  F  (sometimes  it  is  necessary 
to  dilute  the  urine  with  witter,  in  order  to  he  able  to  make  the  exami- 
nation). 2.  Chemically :  We  add  ammonia  to  the  reddish  urine  in 
the  rtagent-gliiss,  If  there  ik  much  urobilin  there,  it  gmdually 
becomes  a  clt-ar  green  ;  it  is  then  fi1tcre<l;  and,  sometimes,  upon  the 
addition  of  a  few  drops  of  a  watery  solution  of  chloride  of  nine,  there 
appears  the  rusc-rod-^-enish  fluorescence  tlinc  is  peculiar  to  urobilin. 

2.  Ditculoration  of  the  urbie  j'rom  the  pretmee  of  the  coloring- 
matttr  of  the  blood,  and  of  tht  hih.  That  of  ibe  blood  colore  the  urine 
variously  according  to  the  amount  tlint  is  mixed  with  tho  urine,  also 
whether  it  is  fresh  or  hns  been  changes],  nnd  according  (o  the  original 
color  (conceiitrationl  of  the  urine:  fiesh-red  or  bhiod-reii  with  green- 
ish shimmer  with  (he  light  passing  through  it,  corrotponding  to  lb* 
dichroljc  behavior  of  the  blood  ;  or  an  untniMpurent  brown,  even 
blacki»h.  Frequently  the  bloody  color  is  easily  rcGogni&od ;  but, 
generally,  the  reaction-test  for  blood  coioring-inattcr  is  necMsary  (sea 
Coloring  Matter  of  the  Blood). 

Coloring-mntlerof  bloodoecursin  the  urine:  I.  In  hiemaluria,  and 
this  in  the  sediment.  It  is  circumsUinlially  described  in  tlie  section 
on  Admi.Tture  of  Blood  with  the  Urine.  2.  In  hiemoglobinurio. 
In  this  condition  the  biemo^lobin  is  found  entirely  dissoIve<]  or  id 
granular  lumps,  but  no  red  hi ood-e»irpa soles,  or  very  few.  ak  found 
in  the  urine.  This  results  from  htemoglobintemia  (soc  p.  271),  and 
this  condition  may  arise  from  very  different  cnuses:  from  poisons 
(chlorate  of  potash,  mineral  aeids.  arsenrad  solutions,  pyrognllio  aeid. 
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noplitfaol,  poison  of  tlie  edJblo  mushroom,  heheUa  etetUenta ;  «ftcr 
trnniifusioR  of  animal  blood,  as  of  Intob  h  blood) ;  in  infiKilious  diseiucfl 
(as  scnrlot  fpvcr,  nbdominal  lypbiu.  malaria,  syphilis) :  uftcr  i'X[<-n.->ivo 
barus:  lastly,  wc  have  to  moolion  a  rorm  of  liiuum^lobiiiuriu  which 
occurs  as  an  indcpeDdent  disease— paroxysmal  tiHMDOgloliiDuria. 

Colorio);  matter  of  the  bito  exists  in  thi'  uriiiv  ii)  itiU^r^s  (icteric 
urine).  Sui-h  urine  is  tnost  freijaently  a  beer-brown,  siKnvtiiDM  brown- 
green,  or  even  black.  If  the  urine  of  ictvrus,  as  U  very  wlilom  the 
case,  is  very  ibin,  then  it  may  have  a  golden-roddisli  tone  The 
foam  that  forms  when  it  is  shaken  is  then  highly  characteristic:  fnun 
clear  to  dark  yellow,  grecn-yi-llow,  even  brownish.  (Regiirding  tin- 
chemical  tests  for  bile  ooloring-mntWr,  and  more  particularly  mgaril- 
ing  its  presence  and  that  of  the  bile  aoida  in  the  urine,  sec  section  on 
Coloring  Matter  of  the  Bilo.) 

8.  Staining  of  the  urine  from  nu^dieinet.  It  i«  rcry  impoirtsnt  to 
rocognixe  thc«e  changed  in  color,  mo  that  one  may  be  on  llie  ^mird 
against  deception  by  coufoundiug  thcin  with  the  coloring  matter  of 
the  bile  and  the  blood. 

The  ehrysophanic  acid  contoinod  in  rlinbftri)  and  sennn  passes  off 
by  the  urine.  It  colors  the  urine  slightly,  making  it  at  most  a  little 
broimish.  if  it  is  normally  acid ;  but  if  it  is  alkaline,  or  is  made  so. 
tlien  it  becomes  a  purplish-red. 

After  taking  lugwood.  alkaline  urine  also  becomes  reddish  or  violet. 

Santonin  colors  the  urine  yellow  ur  greenish-yellon.  with  a  yellow 
loam:  upon  the  addition  of  an  alkali  the  color  changes  to  red.  Picric 
ftcid  makes  the  urine  yellow,  but  there  is  no  change  in  color  after 
changing  tlie  reaction. 

Carbolic  acid,  naphtholin,  creosote,  and  other  preparations  of  tar, 
as  well  as  the  infusion  of  the  leaves  of  uvte  ursi  (arbulin)  produce  a 
greenish  or  greenish-black  color  of  urine. 

Brownish  or  blackish  discoloration  of  the  urine  after  standing  for 
some  time  in  the  air  is  observed  in  patients  with  melanotic  tumors. 
because  the  pigment  which  forms  tlie  coloring  matter  of  the  blooil  in 
those  tumor.i  pa.'^sea  off  by  the  urine.  A  iumilur  behavior  of  the  nrinc 
is  found  in  the  presence  of  an  abnormal  amount  of  pyroculeohin.  an 
extremely  rare  occurrence. 

Trantjmrency  of  the  urine.  A  Ion*  of  transparency  by  lurbidneAs 
may  lake  place  even  in  normal  urine  when  it  liii»  been  allowed  to  stand 
(see  above).     Urine  that  is  turbid  when  puAsed  is  ulwiiys  palhnlogical. 
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TbiH  18  die  case,  first  of  all,  in  nephritis,  in  oonseqnenw  of  the  foi 
una  of  orgnnic  conittituontti ;  in  all  iliiOUM  of  the  uriniii-v  pMUgts,'^ 
for  tliD  same  reason  (here  jMrticulnrly  on  ■cconnt  of  ninens):  bvt 
e^i>ci«IIy  in  s«vere  cystitis,  because  the  nrtnc  in  this  condition  ia 
■Ikitline  wlien  it  is  pafi<«i|  (nlknline  fcnaenintion  in  the  blathJer),  sod 
hcncv,  besides  the  organic  cnnstituents.  contains  a  deposit  of  pho^ 
phatcs.     Admixture  of  blood  and  pus  always  makes  tbo  urine  turbidJ 
to  some  extent.     The  moat  striking,  and,  at  the  same  lime,  the  rarest* 
kind  of  tnrbidnoss  is  that  caused  by  fat  in  the  nrine,  chyluria,     n<>re 
the  arine  is  milky,  as  if  nixed  with  pus  (gnlai-turia)  frnm  the  cniuUi* 
fied  Fat;  or  il  contains  large  drops  of  fut  or  fitt-bijbblcs  swimming 
upon  its  surface  (lipurla).     By  shaking  the  urine  up  with  etlier  it  I 
bocomM  clear.     Rut  irhen  it  is  allowed  to  stand,  part  of  the  fat  settles 
M  a  M^limcnt,  and  part  formpacreBm-likelayernn  top.     (See  further 
regarding  Cbylutia.) 

77(1-  S/jf-f/e  Qravitg  of  the  Urine  in  Diatfate. 

The  specific  gravity  of  the  urine  may  vary  from  a  little  ov«r 
ItiOO  to  over  ItiGO  (in  diabctob  inelliius).  Apart  from  oeriaio 
apcelal  tilmixturos  (wi-  mean  particularly  »u);iir,  wliieh  increMCv  th> 
specific  gravity  witltoiit  changing  it«  color,  and  the  special  ptg- 
niMitiiry  admixttires.  which,  on  the  otliwr  band,  darken  the  color 
without  essentinlly  adding  to  the  wpi'cific  gravity),  almost  alwnyti  JD 
disease,  as  in  heultli,  a  scanty,  dark  urine  has  a  high  specific  gravity ; 
an  abundant,  clear  urine,  a  low  specilio  gravity.  According  (o  linger 
and  Neubauer.  from  the  Bp<.-ciric  gmvity  we  can  obtain  an  upproxiina* 
tion  to  the  amount  of  solid  constituents  of  the  urine  by  multiplying 
the  last  two  figures  of  the  specific  gravity  by  2. S3.  Tliis  product 
repreaeniA  the  (luantity  of  solid  constituents  in  lOOCt  gminmes  of  the 
urine.  If  we  have  1200  grammes  of  urine  with  a  specific  gravity  of 
1021.  then  1000  grammes  of  this  contains  21  X  2  33  =  48.1)3  grammes 
of  solids,  and  tlie  whole  amount  =  5S.7  grammes.  But  not  much 
has  been  said  regarding  the  change  of  material  upon  which  it  eliiclly 
depends.  becau.He  ihv  different  solid  constituenta  of  the  nrine  have 
very  different  s[io<rific  gravity,  partieularty  urea,  which,  ob  coropBjed 
with  chloride  of  txidium  is  as  2  to  3,  Hence,  we  can  never  dtaw  defi- 
nit«  conclui^ona  from  the  specific  gravity  alone,  and  even  where  we 
can  exactly  detennino  the  solids,  as  by  examining  the  various  materia] 
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the  quitniiiniive  delemimation  of  the  urcu  or  of  the  nitrogCD 
ja  iDdispensably  DeceH»ary, 

The  chief  ™lQe  in  the  determination  of  the  specific  gnirity  with 
reference  to  iliiigtiatiH  cu[i»iitu  in  the  followiii]' : 

1.  High  specific  gravity  with  cleiir  nn<l  nbuniUnt  urine  points  u> 
diabetes  mellitiLit.  We  may  even  «*v  thul  n  specific  j;ravity  of  1040 
•titl  over,  the  urine  being  clear,  cnu  only  bo  num-il  by  BUgar,  and 
henoc  is  pathognomonic  of  diabetes. 

i.  Repeatiil  or  continued  examinntion  of  the  urine  in  general 
engorgement  is  of  value,  because  this,  as  well  as  the  iiuantity  of  tlie 
urine,  measures  the  labor  of  ihe  heart. 

It  is  not  imimjwrtant  to  know  further: 

Sl  a  low  specific  gravity,  irhcn  there  is  a  small  amount  of  urine 
which  is  often  high  colored,  occurs  in  nephritis  from  diminished  exore> 
tion  of  nrea,  also  in  severe  diarrliisa  and  vomiting. 

Reaction  of  Urine  in  lUtentr. 

For  the  reasons  previously  given  (under  Reaction  of  the  Xonnal 
I'rine),  the  reaction  of  the  urine  is  reliable  only  a  sliort  time  after  it 
baa  been  passed. 

Neutral  or  alkaline  renetion  of  the  urine  is  met  with  in  gidntn: 

1.  Under  the  sumc  conditions  that  make  it  neatral  or  alkaline  in 
liMlth. 

2.  \Vben  there  ts  resorption  of  trnnxudalcs  and  exudation  in  the 
cavitiea  of  the  body,  also  trout  large  effu&ions  of  blood,  especially  in 
the  pleura  anil  peritoneum. 

3.  With  dilatation  of  the  stomach,  and  particularly  if  the  contents 
of  the  stomach  must  freijiicntly  be  brought  up,  either  by  vomiting  or 
artificially.  The  remon  given  is  that  the  blood  and  the  organism 
lose  their  acidity  because  free  IIOl  ia  not  again  reaorbed  (?)  (See 
above,  under  Reaction  of  the  Normal  Urine.) 

4.  Considerable  admixture  of  blood  or  pus.  In  die  ca,se8  of  alka- 
line urine  previously  mentioned  the  urine  ia  clear,  or  ia  turbid  from 
ilie  deposit  of  phot'pbiite;  it  contains  no  bacteria,  or  only  a  few. 

6.  With  alkaline  fiTmentacion  of  the  urine  in  the  bladder.  This 
Bccotnpanirs  severe  forni-i  of  cystitia.  Here  the  urine  is  turbid, 
because  of  ihc  prrMCnw  of  [uisoorpuscles,  abiindiini  bacteria,  deposit  o( 
triple-pbosphnte«.  untie  nf  ammonia,  carbonate  and  pboxphute  of  lime 
and  magnesia.     Sometimes  it  lias  a  peculiar,  urinous  »mell,  and  \i 
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pungent  from  the  free  ummonia.  Bj  this  latter  a  strip  of  red  lilmui^ 
paper,  jiut  belli  free  over  the  fluid,  ia  colored  blae. 

Further  regarding  the  formcil  constituents  of  Miinple  alkaline  urine, 
and  iliat  which  haa  be«n  tlie  subject  of  alkaline  fennentation,  sec 
tinder  Sediment. 

Th<>  acidity  of  the  urine  may  be  detenuined  fay  a  simple,  but 
really  not  very  aocnrate,  method  :  Prepare  a  lO-percent.  solution  of 
cnuuic  MKia  (1  of  H>da  to  £'  of  distille<l  water),  and  pour  this  from  a 
burette  into  the  urine  until  a  piece  of  very  sensitive  litmus  become* 
bliio.    1  cctu.  of  the  soda  Rolution  cormponds  to  0.00C3  of  oxalic  add. 

Works  upon  onalyHi:*  of  i)ie  urine  teaob  the  tni>re  exact  methods. 

PatiialpffKal  Odor  of  the  Urine. 

i]crc  we  must  mention  ss  wortliy  of  recognition  the  pMbologioil 
departures  from  the  otior  uf  normal  urine  A  nrinuu^  more  OT  Imi! 
pungent,  ammoniacnl  odor,  in  cases  of  severe  cystitis,  shorn  ammo- 
niacal  fertnentation  in  the  urine  that  is  passed.  Tlicn  tliere  is  the 
feculent  odor  wben  the  urine  is  mixe<l  with  feccts  whether  tbc  admix- 
turi?  takes  place  sf\er  the  urine  is  passed  (?>ec  ContaniinatioD.  p.  399), 
•<r  whether  it  has  inken  place  from  coiamunication  between  the  bladdor 
and  the  intestine,  with  discharge  into  the  bladder. 

The  most  notable,  and  at  the  same  time  diagnostically  important,  .J 
odor  of  the  urine  ia  the  fruity  (apple-odor),  or  like  chloroform.  Tbt ' 
substance  which  haa  this  peculiar  odor  seems  to  be  acetone  (Fetters) 
[compnre  what  is  said  later  regarding  Acetone].  The  urine  which 
haa  this  odor,  upon  the  addition  of  chloride  of  iron,  sometimes  givss  a 
burgundy-red  reaction  ("chloride-of-iron  reaction,"  ticrhardt),  whieh 
shows  the  presence  of  acetic  acid  (see  further  below),  fsiially  the 
odor  of  apples  is  more  noticeable  in  the  breath  of  tJie  patient  even 
than  in  the  urine,  and  it  may  be  noticed  in  the  breath  alone. 

The  apple-odor  is  obser'red  in  individual  cases  of  diabetes  mellitiu. 
It  espedally  nccurs  in  diabetic  coma  or  as  the  precursor  of  this  con- 
dition, but  it  ali>o  exists,  and,  indeed,  often  for  a  long  time,  without 
tlie  oceiirreticc  ofooma. 

Unusual  odore  may  be  imparlpil  to  the  urine  by  medicines:  after 
taking  turpentine,  violet  odor;  after  cubeba  and  copniva,  the  aromatie 
odor  of  these  drugs. 

Foul,  albuminouB  urine,  but  especially  urine  that  contains  pas, 
develops,  aa  the  result  of  certain  orgaoiama,  sulphure4Ied  hydrogen  : 
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byilroihionM:  urint.  Sometimes  this  fermratation,  with  tlic  dcvdop- 
nit-iit  «f  sulpliurctud  lijHrogoii,  seems  to  uke  place  in  th«  bladder 
(cystitia).  On  tlio  other  hand,  if  llie  urine,  vflicn  first  pnM«l,  is 
clear,  and  apoti  being  promptly  exmiiined  is  found  to  contxiii  sul* 
pburelied  hydrogen,  it  is  probable  thai  ihere  has  been  nworption  of 
8H,  into  tlie  blood  or  into  the  bladder  from  the  ioteetine,  or  ftom  a 
depot  of  pUB  in  the  neighborhood  of  the  bladder ;  under  vrhieh  eircum- 
ktaiices  lie  general  eyoiptoni»  of  poi:tiiiiing  have  recently  been  observed. 

Urinary  Sftdim^nU. 

We  are  to  call  to  mind  the  sediments,  previously  mentioned,  which 
may  occur  in  normal  urine.  On  the  other  bnnd,  thwo  (nmc  »cili- 
mcnts  may  ^omelimea  be  observed  aa  p»tbolo]^cul  »igns,  as  in  sbowa 
in  vhat  follows : 

All  formed  oonstituentit  which  separate  when  the  urine  \*  nlloweil 
to  Htand  are  reckoned  a»  "sedimenttt,"  whether  they  cnn  be  recog- 
nised with  tlic  naked  eye  or  only  under  the  microscope,  or  whctlior 
they  are  organised  or  are  rwilly  "deposits."  A»  prerioir*ly  men- 
tioned, in  onler  to  examine  the  sediment  it  is  desirable  cnrcfnlly  to 
pour  off  from  tlie  vessel  containing  the  urine  the  upper  part;  the 
lower  turbid  or  already  settled  portion  is  to  be  put  into  a  glass  with  a 
pointed  bottom,  and  again  allowed  to  settle.  Then  follows  the 
examinntion  with  the  noked  eye  and  with  the  microscope.  For  the 
latter,  we  take  up  some  of  the  sediment  with  a  pipette  by  introducing 
it  [closed  by  one  linger  upon  tlie  upper  end]  to  tlie  bottom  of  the 
pointed  glass,  when  it  is  to  be  opened  again  for  a  moment,  then  it  ia 
withdrawn  and  carefully  wiped  off.  and  a  drop  of  its  content*  allowed 
to  flow  upon  an  object-glaBs.  [An  object-glass  with  a  depr*'«sion  in  the 
centre  making  a  shallow  cell  ia  very  convenient,  since  a  larger  drop  can 
be  examined  at  each  time.]  Upon  this  we  place  n  glaaa  cover,  and 
examine  it  with  a  magnifying  power  of  about  400  diameleni.  If  the 
sediment  ia  very  scanty,  we  are  to  fnous  the  microscope  »o  aa  Gr.tt  to 
examine  tlie  edge  of  the  covering-glaMi.  It  may  happen  tliat  the 
sediment  is  so  Rcanty  that  we  cannot  xce  anytliin^r  til  the  bottom  of 
the  glass  with  the  naked  eye,  but  by  cnrefully  n.-nioving  a  drop  from 
the  bottom  of  the  glaiu  and  placing  it  under  the  microscope  we  may 
poeaibty  make  oat  formeil  con.-«tituonl«,  as  a  few  cnsts  (contracted 
kidney). 

It  ia  necessary  to  color  the  urinary  preparations  only  when 
examining  for  certain  microorganisms  (sec  below). 
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I.  S^intenta  of  Oi^ajue  Bvdta  «r  (Anr  l^rttt  Product 

Muinta.  PhyaiolopcamT  this  exists  only  in  sn»D  qtnattiti«dL  b 
it  increwed  in  all  disewes  of  tbe  nrinarj  pMnges.  bvt  cspeoatl; 
in  ejidtia.  and  also  in  ferer. 

Some  mflcoDS  bnns  are  cbanetenatie :  In  tlw  fimn  of  nunatp 
rooiidirii  flocmUs.  tbe  site  of  a  iDitlet<fiecd  or  the  bend  of  «  pin,  tlirt 
are  lolMmblT  cliaractenstic  of  mild  crsdtiB.     roder  the 

*  * 

tliej  litam  while  blood-oorpuKlts  ijing  closelr  to  one  anotlter, 
ibey  are  apparently  oonglooHrstions  of  while  corpasclea. 

In  (be  fona  of  thread*,  one  to  two  centimetres  long— fooorrlMnl 
tlircada — »o»Mitnc»  more  parelr  mtieons  in  character,  and, 
conuining  abnodaot  paa-ocirpujicles:  tliey  occur  in  chronic ; 
or  as  the  reaidouni  of  a  pant  aitoclc. 

Finslljr.  wo  find  microMopkal  maeooa  thrMda,  eylindrMd  (cet  Fi^ 
123,  p.  417),  wbicli  na;  bo  eonfonttded  by  the  inexpcricnoed  vidi 
the  so-«slIed  urine-casts.  The  oHj^in  and  diagttMtic  aigniGcnnee  of 
tb«H  it  not  clear.  Tbcy  arr  found  in  nephritis  by  the  side  of 
easts,  in  cystitis,  bnt  also  in  bnllb.  Tbcy  will  be  distingiiished 
the  nrinaiy  casts  by  their  usaally  b«ng  of  considerable  length,  (beir 
tnacoK-thrcad  texture.  Ibeir  vcr;,-  rarying  ihicknesa  (as  fine  as 
eiipcctiilly  al  the  end),  and  their  upe-like  appearance. 

Cbetnical  proof  of  mucus  in  solntion :  Tlie  addition  of  acetic  add 
nuk<«  a  floccnlent  precipitate,  which  ia  not  agaio  dissolved  by  an 
execM  of  acid,  nor  is  it  again  dissolved  by  beat,  as  is  the  case  with  a 
prccipitale  of  orates  prodnced  by  acetic  acid. 

In  women  mistalin  may  arise  from  the  admixture  of  vaginal  mie 
with  the  urine. 

Blood,  or  rfA  lftood-corp*uctat.  Tbe  appearance  of  tbe  urine  raricn 
verr  irnnrkablv  in  biematiiria.  Soraelimea  tliere  ia  a  considetable 
blood-ml  !"-i)iment,  not  infrM|aenily  partly  congealed ;  again,  only 
a  fine  dviKwit  of  red  bloo<i-corpui)c)i-<i  opread  out  evenly  ;  and  lastly, 
sometimes,  a  more  brown-red,  clear,  or  dark-browntsh  aedimenL  The 
red  bkod-corposoies  may  be  no  scanty  as  to  e^unpe  detection  with 
the  naked  eye.  This  distinction  penain-i  to  the  amount  of  the  blood 
and  its  Itsving  been  for  a  longer  or  shorter  time  in  the  urine^tbat 
ia,  with  rcferctice  to  the  Waiinn  of  tbe  hemorrltage.  (Hoarding  the 
color  of  the  urine,  see  p.  4U1.J 
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Wamaturla  occura : 

(itj  In  diaensed  of  the  kiilnejs — that  is  to  «n.y,  in  acute  and  dironio 
bemorrhuj^ic  Dephritis.  in  embolic  hemorrbngic  iiifnrctioit  of  the  ki<ln«y 
(vnlviiliir  iliiteiuwAf  ihe  heart),  in  wptic 
bcRiorrliuge  of  the  kidncvs  (acut«  eti- 
docnnlitiv),  in  ainrkeil  engorgement  of 
tlif  kidney,  with  new  ronnationd,  and, 
Inslly,  in  injuries  w  the  kidney. 

(A)  In  cerbtio  diAoaao^  oftho  urin&rj 
pitwuges.  ftnd  also  of  ihe  pelvu  of  the 
kidney  (nophroIitliiiLHi.'),  tumor*),  of  the 
bladder  (aoverc  eyntitis.  tiiniort,  utotie), 
of  the  urethru  (gonorrh<»  with  piinuites 
of  the  urinary  cuniil ;  »oe  below). 

Moreover,  hiciniiluria  htut  HVinptoniM- 
tic  signifieance  for  recognizing  disooMW 
of  other  kinds.  Thus  it  occrirs  in  scor- 
butus, morbus  Werlhofii.  hxinophilc, 
and,  lastly,  m  the  rare  faemorrbagm  of 
the  ki'Iney  or  urinary  tract  that  are  duo 
to  leukteroia. 

From  the  appearance  of  the  sediment 
and  the  whv  it  ia  passed,  a  conclusion 
with  referetice  to  the  location  of  the 
heiDorrhni^e  and  the  kind  of  dineiise  will 
be  made  from  the  foUoning  poinU  of 
view: 

A  anatl  amount  of  blood,  or,  nt  least 
t  not  100  abundant  <}uantity  of  blood, 
anifortnly  mixed  witli  the  urine,  the  color 
of  the  blood  being  reljiitied,  or,  more 
frequently,  changed  into  a  brownish 
color,  poiiiti>  to  a  lit-morrhago  of  the  kid- 
ney. That  this  i*  it*  source  can  be  more  certainly  proved  by  the 
microscope  showing  blood-cnats  (see  below).  Where  there  is  renal 
hemorrhage,  ihc  lilooil-corpuncles  are  always  more  or  lees  diMoloi-e<), 
as  rings  or  shadows.  Cells  and  casta,  if  present,  are  stuini'd  tirown 
by  the  coloring-matter  of  the  blood.     A  brown  color  of  the  sediment 

» 
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and  of  the  urine  indicates  acute  hemon-bagic  nephritis.  The  tuddon 
occurrence  of  btoodv  urine,  witli  ralvulur  disease  of  ihe  heart,  poinu 
to  renal  infarction.  Individual  red  blood-corpuaclea  occur  in  very 
concentrated  urine  in  renal  engorgement. 

In  hemorrhage  of  the  pelvia  of  the  kidney,  especially  that  cutiaed 
hy  stone,  the  urine  nsually  allematea  between  being  bloody  and  fre 
from  blood,  and  iliia,  either  beoaiwe  there  are  temporary  hemorrhagi 
or  because  the  ureter  of  thediaeafied  side  is  for  the  time  being  stopp 
and  then  the  urine  that  i8  piiMod  only  comes  from  the  sound  aidtvJ 
The  blood  may  for  a  lime  eocape  very  freely ;  in  rare  caM«  it  may  b« 
pasee<l  in  the  form  of  venniforui  coagulti  (caau  of  ihu  ureter),  whi«b 
give  great  pain  an  they  are  pawed. 

Cymic  hemorrhaged,  eHpcciatly  in  villout  tumors,  may  be  mo  free  ali 
to  be  fata).  The  urine  in  not  intimatrly  mixed  with  blood,  espMiatlj 
if  the  patient  Ite.^  i^uietly  in  bod ;  at  firflt  there  is  little  or  do  blood  at 
each  urination ;  but  then,  nguin,  pure  blow!  is  wMiietimcM  paa«e<].  On 
the  other  hand,  in  hemorrhage  from  the  urethra,  blooil  comes  only  at 
the  be^nning  of  thr  urination.  Here,  »ornctimr«,  there  is  an  escape 
of  blood  between  the  urinations.  Works  upon  surgery  treat  more  at 
length  of  hemorrbagre  of  the  bladder  nnd  urethra. 

Mierotcupical  rx'itnination.      In   every    respect    this    is  the  most 
raluable    method  for   recognizing    lunnaturiu,   especially    from    the 
folloning  points  of  view:    1.  BecaOHc  the  tce{>iiT»to  nnl  bluod-corpnscleij 
can  be  discovered  where  neither  the  6uid  portion  of  the  urine  nor  tli0l 
Hctliment  shows  the  color  of  blood,  and  where,  also,  the  fluid  portion 
does   not  show  the  reaction  of  the  blood-pigment  (see  below).      2. 
Because  it  alone  establishes  the  differentiat  diagnosis  between  hiema- 
turis  and  bKinoglobinuria.    S.  Because,  from  the  condition  of  the 
red  blood -corpuscles,  from  the  presence  of  possible   blood-cafils  (oeeJ 
Castt),  w«  can  sometimes  determine  that  there  is  renal  hemorrhage. 

In  hematuria  we  find  more  or  les  abundance  of  red  corpuscles. 
In  decided  hemorrhage,  especially  from  the  lower  portion  of  tlia^ 
urinary  tract,  these  are  only  slightly  changed.  If  retained  for  Bome^ 
time  in  the  urine,  and  particularly  if  they  are  scanty,  as  in  renal 
hemorrhage,  they  are  smaller,  have  granular  conlenis,  or  are  more  or 
less  marke<lly  diitcolon-il.  If  they  are  very  pale,  then  we  have  the 
ro-called  rings,  [f  there  arc  no  red  blond -corpuscle*  in  a  urine  tiiat 
is  bloody  and  certainly  contains  hiemo)^bbin  (see  Examination  of  the 
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dissolved  [loriion),  or  ir  tlii^y  Kni  very  scant;  in  a  anno  tli>t  contains 
«  good  deal  of  luetuoglobin,  tlii-it  wc  hare  bmoglottinuria  (which 
we). 

Beaidei  red  blood-corpiucin,  we  frp<|uenlly  litid  in  lfa«  sediment, 
Moordiag  to  iho  di»«a»o  pr«s«it,  still  other  formed  conslituenu :  in 
e^Uitit,  flrat  of  all,  white  blood-corpuscles,  iilxxtphale  crvatals ;  in 
nephritis,  osu  and  white  hlood-corpiuwleA.  A  considerable  amouDl 
of  blood  in  the  urine  ntnkcs  it  somewhat  albuminous. 

With  Women,  wc  must  reoiiiDber  the  potuiihility  of  being  deceived 
by  the  mcniitruul  bli)od. 

Htemofftoiriti.  In  hnmoglobinuria  there  is  usually  a  brown  or 
brown-black  sediment,  which  coosistn  of  brown  Qnkea  and  fine  granular 
detritus.  A  few  red  blood- ooTpusclea  are  likcwisf  found.  If  casta 
and  epithi-lium  are  present,  they  are  often  colored  brown. 

I'lu,  ut  white  bloodforpuBflem.  It  is  rure  UmI  a  considerable 
amount  of  pus  is  paaaed  by  the  urethra.  It  happens  if  n  neighboring 
depot  of  pus  breaks  into  the  urinary  canal :  in  porincptiritic  nbsceas 
with  discharge  into  the  pelvis  of  the  kidney,  but  [MrticuUHy  in  ab- 
sceeses  of  all  kinds  in  the  neighborhood  of  the  bladder.  Here  the 
discharge  of  pu»  tnke^i  pUce  suddenly,  and  after  a  short  time  the 
urine  becomes  nonnul  again.  But  the  diKharge  of  pus  into  the 
urinary  passage  may  continue  for  some  time,  or  it  may  indicate 
cystitie. 

Sediments  of  pus  or  while  btood-corpusclea  are  more  frequent, 
being  caused  by  inflammation  of  the  mucous  membrane  of  the  urinary 
tract,  or  by  nephritis.  In  the  latter  case  ihcy  are  less  abundant  than 
in  the  former.  The  aodimont  is  yellow  to  white,  in  ne[ihriti.4;  in 
catarrhal  cystitis  it  is  somelimea  very  like  phosphutio  sediment  (whicli 
see).  In  inflammation  of  the  urinary  tract,  generally  the  sediment 
becomes  a  peculiar  compact  jelly,  from  mucus ;  in  alkcdine  unne.  it  is 
due  to  the  mucous  swelling  of  the  white  blood-oorpu«cIc»  (sec  above); 
in  nephritis,  it  is  quite  spongy. 

I'hc  microscopical  examination  ahowt  the  white  blood-corpusclea 
more  or  less  changed  according  to  their  amount,  the  length  of  time 
they  have  been  in  the  urine,  and  the  reaction  of  the  Utter.  In  alka- 
line urine  they  are  very  clear  and  much  swollen.  Of  the  diseases  of 
tile  kidneys,  acute  hemorriiagic  nephritis,  and  sometimes  the  sub- 
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ebronic  (chronic  fxirvnchymit I ous) nephritis,  show  a  r«!atjre1;  sbundsnt 
amoant  of  pus-uorpustflce. 

To  a  slight  degree,  pus  makes  tbe  urtno  alWmtoous ;  •  considernbto 
UDonnt  of  albumin  in  tho  urioc  is  nlwrayH  due  to  renul  albaminuria. 
When  ibo  ({uantity  uf  nlbiimin  iu  the  urino  is  slight,  the  qnestioB 
may  srise  whether  wo  bate  Dophnti«,  either  as  a  separate  disease  or 
as  a  complication  of  cystitis  or  pyelitis.  This  can  only  be  answered 
by  tbe  infallible  sign  of  nephritis — that  is,  rnsts  in  the  urine. 

Fat-drops.  Tho  fet  accompanying  chylurin  tnuy,  ds  was  previously 
mentioned,  exist  in  the  urine  as  a  sediment,  but  also  hs  a  creamdike 
or  swimming  layer,  or  in  tbe  form  of  large  drops.  We  must  remember 
that  it  may  be  due  to  impurities,  as  the  use  of  an  oiled  catheter.  The 
microscope  shows  minute  particles  of  fat  or  large  dropa,  which 
markedly  refract  the  light.  In  the  first  case  the  (Jitty  character  of 
the  aediment  may  be  most  quickly  recognized  by  tbe  grease-spot 
formed  upon  pa[>Qr  by  tbe  sediment.  We  may  also  shake  it  up  with 
ether,  and  then  allow  the  ether  to  escape  by  evaporation. 

The  occurrence  of  fat-drops  free  and  attached  to  cast*,  adipose 
white  blood -corpuscles,  is  very  important  in  diagnosing  large  while 
kidney. 

E^iithfliuin.  We  6nd  in  the  urine  tbe  epitbeliiira  of  the  urinary 
pu.'Mugei^  und  the  epithelium  of  the  renal  urinary  cliannels  [urinary 
tubules].  In  addition,  in  women  we  have  very  frequently,  but  espe- 
cially when  there  iit  teucorrhtea,  But  epithelium  from  the  vulva.  Tbe 
cells  of  epithelium  in  transition  are  everywhere  very  similar.  But 
renal  epithelium  is  usually  easily  rccognixcd  as  such. 

While  in  tiormnl  urine  only  individual  flat  cpilbetial,  and  »oma-j 
timcA,  caudate  cell!"  nccur,  we  mift  a  large  i]u«niity  of  the  ihrc 
speciea  of  cells  named  in  inflummalioii  of  the  urinary 
irsually,  they  are  well  preserved.  It  i.*  mixicnding  t<'  form  a  conclu- 
sion from  the  kind  of  celbt  ait  to  the  locution  of  the  inflammation 
(especially  whether  of  the  pelvis  of  the  kidney  or  of  tlie  blatlder). 
The  vulva  being  cxcludeil,  a  large  quantity  of  flat  epitheliuta  point 
[Q  the  bladder.  Abuiubint  caudate,  but  cspcmlly  iiverlaf^ing,  "  til«>1 
like,"  roundish  cellx  with  Urge  nuclei,  were  formerly  onen  r^rded 
ns  characteristic  of  inflammation  of  the  pelvis  of  tho  kidney;  but 
njor«  recently  tht«  view  has  come  into  discredit. 
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RcDxl  epitbdia  occur  in  considerable  nambera  only  in  affections  of 
the  kidney,  and  especiallr  in  nephritis.  If  their  fmn  is  well  pre- 
sened,  the;  are  reoognised  withont  difficulty  as  polygonal  or  ronod- 
comered  cdb  of  pecnliariy  sharp  contoar.  with  Urge  oral  nuclei  and 
a  decidedly  gnuular,  often  ydlowish-looking,  protcplasm.  They  are 
small — not  larger  than  white  blood- corpuscles,  sometimes  smaller.  In 
acnte  hemorrfaagte  nephritis  they  are  often  coarsely  graaolar.  browoisfa 
in  color;  in  the  large  white  (batter  t  kidney,  bat  sometimes  also  in  the 
first  disease,  we  not  infrequently  see  them  in  all  stages  of  fat^ 
d^eneration. 

Fid.  lU. 


EptbeliniD  fr.-iD  the  vint.  <.  i,  cpthtliom  trim  Qtt  oUAitT.  firos  1^  pt^i-ii  et 
the  kidsFT  :  r.  acdkit  cpiUicJium  ifx-lTu  of  ;i>«  kiiatj'.,:  d.  nz^  t}i:-.itt3.SM., 
p«rUj  ehan  jvi  inlo  t^x. 

Regarding  cyliDdrical  epithelium,  see  under  Casts. 

Shreds  of  ttMue.  .Shreds  of  cotmectire-tiasne  and  -caseovs 
crumbs"  are  found  in  tuberculosis  of  the  urinary  appanioK 

Particle  of  carcinomatous  tissue  are  separated  in  carcnoma.  but 
are  more  frc^ienilT  found  in  ritrcitiJjtn^  riHoftim  of  tin:  i'l*ild«". 
Only  particles  wbi^b  distincily  show  the  siraciur*  of  car^iacmaiits 
ttssne  are  of  irap'jrtanGe  here.  Singlt,  or.  i»l*o.  iere-fa:  jr^t-iiei 
•*  cancer-cells  "  lyinj:  ariose  lo  one  another  have  uj  disznosd^  Tain* 

Sp^nn/it-izira.  After  frvt-rv  discharge  '.'f  semtL  Il^-k^  a.";-  *«Ki  ia 
the  urine.  Henc*.  thty  arir  not  au'wuyinniix  f'^r  -i^uxrl'-z  ^iUFHirrik- 
lion,  T^ey  also  owur  in  -p'rnnatorrL'i:*  La-:]y.  i-y^rX.-^rs  zLij 
are  foimd  afur  epileptjc  atU';k^ :  al"'.  u'.-v  aLJ  :Lri  ».;i  f-irsre 
disease:  -^f  all  kinds,  as  in  typLvid  fevtr  pii:;t-ntj. 

C'if^t.  Ti.t  !»>-tai!]*:d  urii.srv  ca.'^t-  II*-;ii-.  j  ^i;  art-  :ii'-;-:.:^^t,:y 
the  m'jsi  .'d.y>v^\,\  foru.-TJ^Uj'iLt^  in  patL'itOir.'jaJ  ar.i.t.     Tt.:y  are 
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Iband  with  r«nal  ttlbumiDuriK.  Ankle  from  ijuite  individual  extep- 
tional  cues,  Uiejr  ooonr  witboot  »iiniilunM>iis  albuminuna  onlj  in  on« 
condition:  licpatogcuous  icterus.  Here  they  tiavc  no  dtognostie 
iotenn  fnrtlKT  tbtn  thnt,  frotn  their  ocoarrvim,  wc  may  (iu.<«(>«fi  the 
pmenoe  of  bilc-octds  iu  Ibe  urino.  Tbey  ore  itilenflely  Rtaitied  wttli 
tlic  bilc-pigmcnt. 

We  conwni  oanelvcs  only  with  the  occorrence  of  cmw  with  kIImi- 
minuns.  By  their  prraenci;  ihom  not  only  |iennit  k  oonclution  ih«t 
there  is  a  disease  of  the  kidneys  wbicli  aiues  RlbuRiinurin,  but,  by 
their  {juantity  and  chamcter,  abm  enable  us  to  diagnoM  tlie  exact 
nature  of  the  dis«iwe.  Regarding  their  nombi-ni  the  casta  are  scanty, 
and  then  ueually  liynline  (see  below),  in  ongorgenient  of  tho  kidneys, 
in  ferpT,  in  physiological  iilbuminuria;  and,  Invtly.  tlii'y  arc  tem- 
pomrily  present  in  contnctol  iitid  amyloid  kidney.  There  is  often 
here  a  sediment  which  is  scarcely,  or  not  at  all.  visible.  In  making 
B  preparotioii  we  mast,  with  the  greatest  care,  take  a  few  dmpH  from 
tlie  bottom  of  the  urino-glnss  and  examine  the  preparation  with  great 
thoroughness.  It  is  advantageous,  but  not  Intlispensablo.  to  stain  any 
costs  that  nay  bo  present  by  the  addition  of  a  little  gentian- violet 
solution  placed  upon  the  edge  of  the  coven Qg-glass.  The  casts  are 
very  abundant  in  acute,  and  frequently  also  in  chronic,  nephritis. 
In  these  disea^s  they  may  form  the  principal  portion  of  a  tolerably 
abundant  sediment. 

Variation  in  the  quantity  of  the  costs  is  to  be  observed  in  all  the 
diseases  named.  Sometimes  it  seems  as  if,  after  a  period  of  stagna- 
tion, the  casts  are  passed  in  greater  abundance.  This  is  not  veiy 
rare  in  amyloid  nephritis,  also  in  acute  attacks  of  nephritis. 

In  siee  and  form  the  casts  vary  greatly.  Wo  will  speak  further 
regarding  this. 

As  to  their  nature,  we  distinguish  the  following  kinds  of  cuts : 

Ifyilint  ca»f*.  Thes4  are  of  great  variety  as  to  length  and 
breadth ;  sometimes  not  so  broad  as  a  white  blood-o>r[)uscle  (thin 
hyaline  easts),  and,  again,  five  or  six  times  as  broad  (thick  or  nie^lium 
casts).  In  length  they  may  be  as  much  as  one  millimetr*.-.  They 
are  homogeneous  and  clear  as  water,  with  a  ver^'  fine  outline,  hence 
often  verry  difRcult  to  see;  the  ends  look  as  if  broken  off,  rounded,  or 
eren  clubbed  (for  aggregation  of  substances  within  (hem.  see  bolow). 
They  occur  in  company  with  other  forms  in  all  diseases  of  the  kidney. 
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Eiclusively  hjalin«  cmw  occur  most  frequnul^r  in   L-onimctcl  iind 
amvloid  If'ulncv,  nluo  in  fi'v^rnnd  with  [renalj  cngorgcnifiit, 

A  epecini  kiod  of  hyaline  ciiaCs  ari;  tlio  waxy,  »u  iinmcil  froiii  their 
sDioutli  rorni  uid  uxaaily  yvUowuh  color.  SomrtlaiM  tlivy  h)iow  tho 
amvloid  reaction  with  iodino  and  iodide  of  potnsiuuiii— brown,  ihvn 
violet  with  Hulphuric  «cid.  We  euinot  form  a  concliuion  from  thnn 
•a  to  the  nmtura  of  the  disease 


of  the  kidncjr;  oeruinly  thejr 
are  nut  jiathoKn onion ic  of  nmy* 
loid  kidney. 

Addition*  tu  the  hjslini*,  mid 
■bo  to  the  waxy,  rast«  fre- 
quently occur  it)  t)ie  form  of 
red  mid  whito  blood-corpiucle», 
renal  vpitlieliuni,  crystnlti,  gran- 

^ul»r  muun,  which,  in  tnrii, 
mty  sliow   ontcn,  phoHpUntos, 

H^ralikc  ouli  (aknow  a^d  lolanbly 


Pio.  I». 


FM.  ISi, 


VujcmU.   (Jiiwn.)    t.KrutwDlaliilac 
ui/<*li  «f  (Mulal*  of  lipw. 


nIbiiminotB  or  fnt  gmnule*,  and,  tiulty,  bacteria.  Among  thoM 
odititiotM  tlioM;  of  xpectal  Ngnificance  are  red  blood-corpuiiclco.  at  in 
hemorrhagic  nophritLs,  poesibly  adipone  renal  rpiibirlin,  w)iit«  blood- 
corpniicln  (granular  sphcm),  and  free  fiit-gmnulc^  Th«>«o  adipow 
olcfflentx,  if  abamlant,  are  important  for  the  dtagnoai*  of  Urge  whitv 
or  fatty  kidney. 

In  some  cast*  of  pyelonepbritia  we  hnvc  aeeu  hyalioo  caatu  which 
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w«ro  aplit  like  n  pnir  »{  trouMts.  Thmo  miglit  possibly  Iibto  their 
origin  in  collccuvo  tubes  (?). 

Cmu  dint  are  coarse  or  finely  grnnulnr  nre  generally  hyaline,  nitli 
adilitioDH  «j  their  contents,  as  above.  But.  e«pccistly  in  mcute 
nephritiv,  conglomerate  casts  of  albumin  in  lumps  and  granules  alro 
occnr  ;  aomMiiDM  stained  or  mixed  vriih  lin^mittoidio. 

Blood  eattt  aro  conglomerationa  of  red  blood-corpOBclee  held 
togttlior  by  onagulatioo.  They  are  iinporiani  os  indisputable  signs  of 
reniil  hieTRitturin. 

KfilheUal  caitt  are  either  hyaline  casts  with  the  addition  of  renal 
epithdium  (recognized  by  their  sharp  outline  and  distinct  large 
Duclei),  or  they  are  true  epithelial  tubes.  In  both  cases  they  have 
the  same  eigniflcance — the  free  desquamation  of  renal  epithelium, 
especially  aa  it  occurs  with  acute  hemorrhagic  nephritis. 


ria.l3T. 


Fi«.  in. 


rra.  tto. 


yi|t  1ST. — QntnuluT  aula.    (J  ix«ch.) 

Fig.  IIS.— Hod  blooil-oorpuuli^.  lurUy  Ba"rlag*''  uidmt*  of  red  blood -earpaMJe 
(EicauoKit.) 
Fig.  )Z9.— e|)lt)iollal  owl.    (JiKtOH.) 

Casts  of  lumps  of  hemoglobin  in  hiemoglobinunn,  aralo-MBtK  id 
the  nenly  bom  (tiric  aoid  infarction  in  connection  with  annnonio-urio 
acid),  and  cast^  of  bacteria  in  pya?mia(?)  are  very  rare  occurrence*. 

Wo  may  confound  casts  with  cylindmids  (see  p.  416),  also  with 
thrt-ail*  of  linen  or  other  odvenlitious  materinis  in  the  urine.  PrsctUw 
in  examining  and  cleanliness  guard  one  fi-om  mistake 

Animal  Fariitite*. 

Echinoevecut.  Shntix  from  echinococcu.i  bladders,  scoUces,  nre 
met  with  in  tbe  uHik-  if  an  I'chinticoocus  of  tlie  Icidnev  oi  froa  tba 
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nci^iborhood  «f  tlie  uriiuiry  upfxtratus  breska  into  Ifie  urinary  piuwtgf. 
The  pnsaing  of  urinp  i*  often  nupiiileii  wiili  severe  jiaiii,  wpifuilly  by 
■Uacks  of  colic  during  its  transit  thnjugh  the  iirelers.  Thvy  may  be 
pivreded  by  anuriit  fnrni  obstruction  of  the  urethni,  oiNttractioo  of 
one  ureter,  iiml  "  rvflvx "  suppression  of  accretion  upon  the  twund 
side  (or  reflex  Hpcuini  «f  rXm  spliineier  vesicie), 

lUttoma  /urmalnhiHin,  iin  rxotio  from  Ejjypt,  locntwl  in  the  ro")!*  of 
the  portal  vein,  Hisn  pftrliciihirly  in  the  |)h-xti.H  vestcalis,  couws  lin-tna- 
mria.     The  t-ggs  of  the  parasite  make  their  apjicnranco  in  tlic  nrine. 

StrongyluM  yyan  located  in  tlie  ]>cli'is  of  ttio  kidney  eauaes  pyuria 
and  liivmaluriu. 

Filaria  iian;jHin>M,  nn  exotic  from  East  Iii'lia,  Japan,  China,  and 
Aaslraliii,  loL-iit<-d  in  tlio  htrj^o  l_v in ph- vessels,  among  other  things 
causes  engorgement  of  t]ie  l_vnipli-vessds  of  the  bladder:  cliylnria  (and 
likewise  galscturin,  see]  and  hnmuturia  (pcaeh-rcd  urine).  Besides, 
the  urine  contains  embryo  fihinn.  round  worms  of  delicate  etructur«, 
lying  in  a  fine  shealli,  with  lively  motion.  Its  width  is  about  that  of 
a  red  blood -eorpuscl* ;  its  length,  two  to  three  millimetres. 

Ori/urit  vtrmicularM.  triehom»n>t»  vayintili*  (an  infusorium),  and, 
in  one  cus<.-  under  my  observation,  the  larva  of  the  fly  family,  musca 
vouitoria  (!)  may  lie<?onie  mixe<l  with  the  nrine  from  the  vagina. 

Vtytahlf  l'aru»iU9  and  Funffi. 

Normal  fresJi  uritii-,  free  fruni  impurities,  is  not  entirely  free  from 
fungi  (see  p.  899).  A  number  of  bacilli  and  cocci  colonixe  in  urine 
that  liHs  been  standing  for  »ome  time,  of  which  thiMc  of  special  interest 
are  ibc  ones  which  cikUHe  idkalitie  fermentation,  changing  the  urea 
into  carbonate  of  ammonia  (sco  p.  402). 

The  micrococci  and  bacilli  of  alkaline  fennentation,  and.  with  them, 
the  signs  of  tins  fermentation — olkaline  urine,  crysiaU  of  triple- 
phosphate  and  caibunato  of  ammonia  (see  below) — however,  occur  in 
fiesh  urine  in  se\'ero  c_vstiti-i,  iiarticutarty  as  the  result  of  the  use  of  a 
catheter  that  is  unclean,  in  vast-a  of  we.ik  or  paralyzed  bladder;  but 
Uiis  is  no  doubt  also  ciiusod  by  paralysis  of  the  hlotlder  alone,  and  the 
eponlancous  entrance  of  fungua  germs  through  the  urethra.  The 
fungi  produce  cystitis  by  lite  fcrmcntntiun  they  »<:t  up,  and  thia.  in 
turn,  favors  the  development  of  ihc  fungi.  If  these  schixomvcetOH 
are  very  numerous  they  miiy  form  the  greater  part  of  the  abundant 
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se<linienl.  L'nd«r  the  microMOfH:  ire  »vt  chiefly  clio  chain-coocot 
(DiicnKOCVus  tttete,  microcui-cus  urcoe  liquifiicieDH)  »ai  bucilli  (cbi«flj 
bncilluR  ureir,  Lcube),  not  so  U>nR.  but  thicker  than  the  bacillus 
tuberculoitis ;  nil  them  Torms  of  fungi  being  in  iho  most  Uv«1jr  tnoiion. 
It  I*  the  [trcitencr  of  tfacHO  fungi  that  <li.->iiiiguishc8  simple  alkaline 
urine  (see  p.  413]  from  urine  tlint  is  alkalioe  from  formenlation. 

Tubercle  bncilli  in  the  urine  arc  nn  absolutely  sure  sign  of  ulcer* 
utiitg  uro-gcnitnl  tuberculosis.  But  in  this  iliNift^e,  e«pcciallj  vhon 
there  is  tuberculous  of  the  pelvis  of  tbo  kiilney  or  of  the  kidney  of 
only  one  siili'.  the  ureter  uf  th»t  side  is  teinporanly  or  permanently 
stoppetl.  In  regard  to  tin?  occurrence  of  sitigle  bitdllt  having  the 
lorm  nnd  tlic  color- rcnc lion  of  tub«reU'  bndlli,  compttro  wliat  has  be«D 
said  regarding  smt'guia  bacilli,  p.  4<)0.  If  tubercle  bncilli  nppcnr  at 
nil  in  the  urine,  they  nregcnemlly  abundant,  not  infrequently  even 


Pur*  riillgre  nt  tubcrel*  liaHIM  in  Ih9  nrio«  ja  liibeniutgti*  of  (ha  ||HlH»'Ur>uiT 
■ppanilui.  Z«im'*  hamoiinnu'Mia  iuiinttnianoiw-lirelfUi  eys-plMa  No. 4.  Dtbkb  vikb 
■  omen  lurida.    Migiiillcd  tboux  IIUO.    Autbor'iobMrrMion. 

in  mssscA  nnd  wiih  an  nrntngcmmt  which  ri'inind*  one  of  a  pun 
culture.  Fig.  180  pxhibibt  nn  excessive  develupiuenl  of  this  klnj 
(perKinal  olmerration).  In  purukut  uriniiry  sdliment  they  ciin  be 
demonstrated  jiisl  as  dititinetly  as  in  the  aputuin.  If  there  is  decided 
amcmia,  wasting,  and  continued  fcvi-r.  as  well  as  in  cil«ch  nf  Inng- 
continued  glcLl.  CTery  purulent  urinary  stiliment  sliould  be  examined 
for  tubercle  bocJllus. 


EXAHlXATtOX  <iF  TVE  rmiXAWr  JFFAMArTfi  1:27 

GoMeoed  (KeHBB-)<ncar  is  At  jms  of  iwmbi  ^iMMn^os  ia  dsa<TS. 
io  cfn^c£a]  eeOs.  vti  m  pae-cdk.  The  hxur  axvamaoaot  k  thwr- 
actmsbc  -of  fonooacxt.  aad  ^aagusJies  Aen  froa  otko-  haouna 
vfakb  re§eBiUe  Acbl  GnMxncd  uv  c^ioBy  bcC  vhli  u  Jipta«Mci, 
aad  BBCC  the  nk£n4KBl  cnonu  wens  to  be  divided  tmvt  nra  bv  a 
faci^  tnnEvcne  bawL,  h  «Aai  mikes  dte  80-<alled  roU-lbvm.  la 
^ea  asd  is  pawns  vbv  liave  fonMcrij  bad  gkct,  bat  bare  far  yatn 


cTe-p«Sa.J      DnvB  vitk  a  caatfa  laoia.     Itjaili  I  j^it"  '1' 


been  five  Jrom  tar  Bjmptoau,  ve  find  a  tUploeoeeaa  abid  naaables 
the  pmococeuE.  Bat  by  recent  ioTestigatioBfl  it  has  been  diacoy««d 
that  eren  in  tbe  nredual  aitndoa  ol  ptraoaa  in  health,  who  hare 
nerer  hid  gonorrfafxa.  there  oeeon  a  dipkieaeesB,  fiee  as  wdl  as 
enclosed  in  epithelia  (althoogh,  of  coane,  not  in  pas-eorpoades). 
This  diploooecDB  lias  a  (bna  rtxj  much  like  the  goooeaccas  (Last- 
gartm  and  Hannabefg).  The  gooococcas  is  lo  be  etained  vith 
gentian-violet  or  methylene-Une,  or  (nchsin.  and  then  rinsed  in  water. 

Pathogenic  fungi  which  eiimlate  in  the  blood  are.  in  individual 
cases,  foand  in  the  urine:  thns,  tnbercle  badlli  in  amte  miliarr 
tabercoloeie.  e<]ninia,  errsipeUs  cooci  in  eiy^ipelatoas  nephritis 
(Fehleisen).  ^irillnm  recarrena  in  compIicatiDg  henKtrrfaage  of  the 
kidne;  (Kannwiberg),  pns-micrococd  in  prtemia  and  endocarditis 
(W^chselbauni).  Also,  casts  of  nucrococci  are  d«8cnbeil  in  septic 
processes  (LitUD  and  others). 

Lastlv,  in  cases  of  acute  nephritis,  bacteria  have  recenllv  been  fbond 
in  the  urine  and  in  ifae  kidnev.  which  have  been  regarded  bv  diSerent 
authors  as  the  specific  excitants  of  the  nephritis.  Th««  caf«S  are  too 
mnch  isolated  to  permit  as  to  form  a  definite  conclosion  as  ret 
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A  souill  form  of  sitrcinii  is  found  rarely  in  nlkitUno  ftirmctittition  in 
the  urin«.     It,  a«  well  an  the  othur  fungi  nsmcxl,  i»  rcganliil  &■■•  t)i« 
cnuw  of  ihv  trnnRfornintion  of  the  iiron.     L«pto()irix  buccnlis  occnri , 
n!  rt  foreign  KubKUncL-,  lis  from  tho  pi\-putiiil  sac  (Ruber). 

The  occiincnc*  of  the  yeast  fiingim,  Mieclmroniyocs,  in  orine  con- 
mining  flugar  is  not  unimportunt.     Here  it  caa»et  ACid  fermcnuiion. 
In  urino  thut  ilou  not  contAin  sugar,  some  yensi-oells  nre  fuunil  occo- , 
siooally,  but  tliey  do  not  increase. 


8  Inorganic  Sedtmentt. 

These  coDSist  of  niDierinls  whicli  aro  ordinarily  found  in  iht  urine 
in  u  atnte  of  solution,  but  wliicli,  for  vnrious  rcn-tons.  nrc  aKifnt, 
chie6y  because  llie  urine  is  very  much  eotxri-n crated,  or  bi-cuus«  its 
reaction  has  cbnaged.  Tliese  bodies  show  the  forms  of  more  or  low 
pure  crystals :  tbey  may  bo  crystalline,  or  amurplious,  but  ncvcttlii^ 
Itee  often  have  a  peculiar  symniclrical  form.  Here  wo  rculty  consider 
the  finer  urinary  sediments :  uriunry  cnlculi,  which  belong  to  surgery, 
will  be  mentioned  at  llio  end  und  only  very  briefly. 

{»)  The  mart  frequent  inorganic  tfdiineuta.  From  ncid  urioe 
there  are  deposited: 

Uric  acid,  uric  add  salts  (sodium,  lime),  oxalate  of  lime. 

From  the  faintly  acid,  neutral  (amphoteric),  alkaline  urine  there 
are  deposited: 

Amuionin-magneaian  phnsphates,  phosphate  of  lime,  carbonate  of 
lime,  unite  of  ammonia,  and  somelimea  uric  acid. 

.\11  these  atibsiances  may  occasionally  be  rleposited  from  healthy 
urine  (flee  p.  402) 

i'rir  acid.  As  is  slated  above,  we  find  this  as  a  deposit  not  only 
in  iicid,  but  sometimes  in  neutral  and  alkaline,  urine.  It  can  oncn 
be  recognised  with  the  naked  eye  in  the  form  of  yellowish-red, 
glittering  granalex,  which  are  located  upon  the  side  of  the  urine-glass, 
or  in  the  form  of  a  yellowiiJi-red  powder  nC  the  bo:tom  of  the  gUsa. 
Uric  acid  deposited  from  the  urine  always  has  this  ycllawisli-»d 
color,  while  thp  chemically  pure  uric  acid  is  culorlcn.  L'nder  the 
mioro!«cope  it  shows  the  greatest  variety  of  crystal  forms  and  crys- 
talline figures  (see  Fig.  132).  The  basis  form  is  tlie  rbomboi<tal 
plate.     But  this  is  rare.      More  frequently  we  have  derivatives  of 
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tills,  ttiQ  ■i>-cii11cil  "  wIivtstODe '*  (vrilli  ii  crotw  ur  in  tlrueos),  "bnrrfl- 
Aap«il.*'  bIso  peculiar  bundle*  of  prisul^  lustlj-,  amorphotu  luupa  uid 
clubs  with  Mpsnte,  filiiniri';,  smooth  surfaces — dl  tmsWy  recognised 
by  their  di^tiiicl  color.  Wc  may  nrtificiiilly  produce  a  separntiun  of 
uric  acid  deposit  by  adding  lo  tliu  urttii;  ^nmc  cuncciitntK-d  solution 
of  salt  and  allowing  it  to  stniid  for  twenty-four  hours.  Ordinarily, 
chemical  reaction  is  not  ncops^iry. 


VM.Ut. 


Fio,  I3S. 


CriCMEil  >nil  ilnnwiij  wilu,    (Kchkc) 


The  occurrence  of  urit-ucid  crvatala  in  the  nrino  onlv  shows  ihat 
uric  acid  is  not  exactly  wniiiing  in  the  urine,  and  nothing  niorc.  It 
is  said  that  the  frequent  separation  of  amorphous  fonoB  indicates 
urinary  calculi  (Dlizmann), 

UraU  of  foda  ami  time  When  concentrated  urine  cools  there  is 
often  a  very  abundant  sedimeni,  colored  a  flesh-red  by  the  urinary 
pigment,  "brick -dust  sediment,"  or  teiiimenlHm  laleritium.  When 
cooled  to  lero,  C,  we  can  obtain  it  from  any  urine.  It  will  be  most 
easily  recogniaed  by  the  fact  that  it  irainediaiely  completely  dissolves 
when  the  urine  in  wanned  (not  boiled,  because  then  there  is  a  phos> 
phatio  cloudineBs.  and  also  coagulation  of  albumin,  if  present).  Under 
tile  microscope  ihe  urates  of  soda  and  of  lime  are  seen  as  very  fine 
grains.  They  incline  to  settle  upon  the  vasts,  am)  especially  upon 
mucus  thronds.  Uric-acid  crystals  form  about  half  an  hour  ufler  the 
addition  of  some  muriotic  acid. 

From  concentrated  urine  the  Istvritious  sediment  is  dqiosited  at 
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tbc  onljnarir  temponituTi>  of  the  room,  espocintlj  in  oiigorgenirat  of 
the  liidfteys,  in  attacks  of  (liuTTlifpa,  in  fever,  and  also  in  heslth  (dw 
p.  402).  W«  should  never  conclude  from  iu  presence  that  there  w 
iDcreued  separation  of  urio  iicid  We  cnn  ontv  determine  this  bj 
aaeertuning  the  uaiount  of  uric  ncid  and  urate  GVparatcd  in  twentj- 
fbur  hours. 

Ozalatt  of  lime.  Single  crvatals  of  tliia  may  appear  in  an;  urine 
that  hns  been  standing  for  Aoine  time.  The  cryalals  are  almoat  alwajs 
tolerably  Bniall,  sometimes  minute  regular  octahedra,  whii^  are  con- 
spicuous by  their  perfect  form  and  strong  refraction  of  light  (envelopiv 
fom).  They  arc  rnri-ly  hour-gln«s-  and  dumb-bell -shaped.  Tlio 
crystals  are  insoluble  in  water,  and  are  thus  distinguished  from 
chlorido  of  sodium. 


ISa,  134. 


Fm.  1». 


I 


Tn|ili'  i.'i.i-|i!i»l««;  iirntnof 

lEliLlljikJilLl-     {L^ACIIR.) 


PlintpliiU  of  lime,   fLticai.) 


These  crystals  occur  in  the  urine  in  great  abundance  after  eating 
certain  fruits  and  vegetables,  as  apples,  poars,  cauliflower,  and  the 
different  kinds  of  fiorrel ;  and  also  in  diabetes  mellitus,  catarrhal 
icterus,  liypochondria.  Moreover,  we  cannot  conclude,  without 
further  evidence  than  the  mere  occurrence  of  ii  somewhat  large  amount ' 
of  these  crystals,  that  there  is  increased  separation  of  oxalic  acid 
(oxnluria).  The  disease  described  by  Kn^lish  physicians  (and  Can- 
tani)  as  oxaluna  does  not  seem  to  be  a  unity.  This  oxaluria  occurs^ 
in  cachexia  (tuberculosis,  cancer). 
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AimmemiaeiHm«ff»etiatt  fiia$pkiitf  (triple-phoephate)  is  founil  in 
Qrine  that  is  omplT  slknlinv  ami  that  is  andergoing  alknline  fermenu- 
tioa.  Soai«tttit«i  it  forms  iko  principal  portion  of  the  vrliitish  Mili- 
mcnt.  Th«  bun  |i>nii  is  tli«  rhombic  prisin ;  it  t§  well  formed  in  ih« 
"ooffin-lii]  cTjflals,"  often  ■1m  of  various  other  forms,  aiid  is  tbcD 
more  difficalt  to  rocogniM.  Th«  tripU-phosphatM  ar«  all  perfectlr 
colorlcn,  and  aoluhle  in  acetic  acid,  thus  coQlrastiog  with  oxalate  of 
lime. 

PhMphorie  acid  as  a  basic  salt  occurs  in  amorphoos  grains  in 
alkaline  r«rmentation  of  the  ttrine.  U  is  solabte  in  acetic  acid,  but 
uol  bj  heat.  As  a  neutral  salt  it  occurs  in  simple  alkaline  orine  in 
the  fom  of  long  wedgca  or  knife-blades.  These  disappear  in  alkaline 
fiBrmenutioa. 


rM.u>. 
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C^rhonalf  if  lime,  in  the  funn  of  spherules  or  crossed  drnm-sttdcs, 
Mhlom  occurs  in  alkaline  urine,  p'ln  highly  alkaline  urine,  in 
whidi  the  alkuleftoence  in  caused  \ty  carbouale  of  ammonia  set  free  by 
dccompoMlion  of  area,  carbonate  of  time  occurs  in  ainall  quantitj,  bnl 
in  an  anorphoas  fom.  This  is  the  only  form  in  which  I  hare  yet 
seen  eartwnate  of  Ume  in  human  urine." — Beale.]  It  is  dissolved 
bv  tliv  addition  of  muriatic  acid,  with  effervescence. 

The  i>t>-tmllti phot/ihaluria  !.<  a  condiiiou  in  which  |>1i'Mphato4  and 
orifonstes  are  precipiuite'l  befrire  or  imme<liatelj  after  the  urine  is 
passed.      Bat  there  is  no  increase  in  the  phosphoric  acid.      The 
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precipitation  is  prolnbly  produced  by  the  nlkuHnity  of  llic  qrinr. 
Phosphaturift  occitra  in  iirareslhoiiin,  Itypocliondria,  clironic  triiculsr 
rheumatism. 

UraU  of  ammonia  BOCompHiiw  triple- plioitphatc  in  alkaline  fcr- 
mrntation.  'lliu  characteristic  fona  is  that  of  lh«  tlioni-apple 
(gravish -yellow  or  bix^nnish  opaqiio  bnlU,  from  whicli  fiii«  ni-vUlcs 
projccl).  When  muriatic  acid  is  adde<l,  there  develop  under  lh« 
covcring-gliww  uric-acid  crystals. 

(()  Mart  rare  inorganic  ttdimrnta,  llieinatoidin  is  exovptionally 
found  in  tlie  forms  of  nocdles  und  pintcs  mentioned  before  (p.  ISO), 
Sometimes  we  soo  nliito  blood-corpu^les  which  contain  hiruiaioidin 
needles,  which  project  tlirongh  tlio  cell •  m cm h rune. 

Leiirin  iitid  tifrotitt  (sBo  Kijj.  137).  The  charncleristic  fornui  of 
these  EubHtanccs,  which  almost  alwny«  appuar  together,  arc  sometimes 
found  in  the  sediment,  more  often  only  when  wo  have  evnparati.il  the 
urine  in  n  water-bath  to  the  eonsistenoc  of  syrup,  or  until  we  slowlj 
boil  down  n  drop  of  urine  upon  an  object-glass  until  it  is  nImoMt  dry. 
Leucin  appears  in  the  form  of  fuintly  shining  spheres,  which  some- 
times, if  they  are  large,  show  radiating  lines  and  concentric  rings. 
Tyroein  crystallizes  in  very  Rne  needles,  which  commonly  fona 
dnises  and  bundles. 

Leucin  and  tyrosin  are  products  of  the  decomposition  of  albumio. 
They  do  not  occur  in  noniiiil  urine.  DiHeuses  in  wliicb  they  arv 
found  and  for  which  they  may  hnvc  diagnostic  value,  nre  itcuti;  yellow 
atrophy  of  the  liver  and  acute  poisoning  by  phosphorus.  They  nre 
also  seen  in  variola  and  typhus  abtlominalis  [typhoid  fever},  as  well 
aa  in  |>ernicious  aniemia  tLuachej. 

C^atin  sometimes  occurs  in  the  urine  in  health.  Largo  quanlities 
of  cystin  in  llm  urine  may  cau^e  the  formation  of  cyst  in -calculi  and 
excite  cystitis,  and  are  thus  a  pathological  condition  in  tiiomselvos. 
According  to  recent  invcsligations  (Baumann,  Brieger)  there  seems  to 
be  a  connection  between  the  occurrence  of  ptomatnes  and  cystin  in 
the  urine.  Brieger  nssumes  that  by  the  presence  of  certain  ptomaines 
in  the  intestinal  CJinsI  (hence,  in  mycotic  enteritis)  the  cystin  forms  a 
combination  witli  the  ptomaines  in  the  intestine,  which  overRows  into 
the  urine.  Ttiere  the  compound  decomposes,  and  cystin  is  again  set 
(Vee.  Sometimes  this  does  not  t&kc  plnci'.  and  so  calculi  are  formod. 
The  ptomaines,  in  turn,  may  cnoso  inflammation,  espceiatly  cystitis. 
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Cjrstin,  besides  oocurriog  in  the  urine  in  the  form  of  calculi,  is  seen 
in  the  form  of  extremely  thin,  six-sidod,  and  very  perfeclly  formed 
colorless  plates. 

((•)  Coneretiont  in  the  urine.  We  are  iatereated  only  in  tlie  con- 
creiiona  that  arise  in  the  pelvis  of  the  kidney,  as  in  nephrolichiasia, 
pyelitis  calculosa.  Those  that  form  in  the  hiadder  belong  t<i  surgery. 
Tbo  former  are  named,  aceordinj^  to  their  aiee,  renal  haml.  renal 
gravel,  renal  calculi.  If  they  attain  a  certain  size,  they  cause  severe 
attacks  of  pain  in  their  transit  through  the  urethra  (renal  calculi 
colic).  Most  frequently  the  concrelions  onsint  chiefly  of  uric  acid 
and  orates.  They  are  then  brown  or  bruvru-black,  nnd  tolerably 
smooth  on  the  surface.  Sionea  of  oxalate  of  lime  arc  densely  bard 
and  have  a  rou^h  surface  (mulberry  calculi);  they  are  dark  brown. 
A  combination  of  layers  of  urio  iicid  and  oxalate  of  lime  is  likewise 
met  witli.  Phoaphfltic  calculi  aro  tolerably  tuyft,  but  not  it.freiiuontly 
they  contain  a  kernel  of  the  firsic-numed  suh:<tnnoii»  (phosphate  de- 
posited apon  the  stone  from  the  alkaline  urine  of  cystitis  [excited  by 
the  original  stone].  Finally,  we  mutit  mention  sloncfl  of  cyMin  and 
(extremely  rare)  xunlhin.  All  these  xionm,  with  the  exception  of  the 
phoephatic  calculi,  are  formed  in  acid  urine. 

For  tlie  exact  chemical  rxumination  of  the  concretiona  we  refer  to 
the  lext-books  upon  Urinary  Analysia. 

Examination  op  the  Urisarv  Co.NsnrrENTS  in  SolutkiS. 

1.  Anomaliirt  in  (he  (Quantity  of  the  Normal  Coiutituente. 

In  disease  the  normal  constituents  of  the  urine  are  variously  increased 
or  diminished.  These  quantitative  variations,  however,  can  only  excep- 
tionally bo  made  use  of  for  the  diagnosis  of  disease.  But  they  are 
imimrtnnl  for  determining  the  change  of  material  and  the  removal  of 
maUirinI  that  can  be  carried  off  by  the  urine  in  various  diseaM's.  Tliis 
roquirca  tlirougbout  an  exact  quantitative  analysis,  for  the  diflerent 
"^>proximatiTemctbodB"  have  no  value  at  all.  We  cannot  here  go 
into  an  explanation  uf  tbo  exact  methods,  but  must  refer  to  tlio  band- 
booka  upon  urinaiy  analysis.  However,  we  mention  briefly  the  most 
important  anomalies  which  bt-long  here.  We  have  already  montiuuod 
tlic  qnantitim  of  the  normal  constituents  of  the  nrine,  p.  404. 

Urea.     Tliiit  i»  increased  iti  fever,  either  absolutely,  as  in  pnco- 
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moiii*,  or  nlatirclv — lliM  i»,  in  rclntion  to  diRiiniilion  in  the  amnunt 
of  food  taken.  It  i8»l»o  in<Ti»tsi!d  in  iliitbcteM.  Wo  find  it  <liuiiiuHh«(l 
in  all  fornix  of  ncpliriti«,  liut  e«poc'tullj  la  unemin ;  in  cnchexia  of  all 
kinds,  npccially  >f  tticne  U  dropsy;  nnd,  lii^U/,  mmctiiiics  in  aculc 
vdloir  ntmpliy  of  Ui»  livor.  The  very  dirciiW  increase  in  ilic  nmouol 
of  cxcrplion  of  urcu  wliicli  takes  place  iinincdtntcly  after  the  crisis  in 
pnciinionia  is  d(wi;^atcl  as  post  tr{Hcritical.  It  is  prolmbly  con- 
nt'ctvd  witli  tli«  increase  in  tho  amount  of  water  secreted  \>y  the 
kidney. 

Sehrwald  has  recently  {^Fiinehen  tnfi.  Wochrnufhrifl,  1888,  No. 
46)  devised  a  simplifiailion  of  Knop-Hurner's  mctlioil  ofdetennining 
tbc  amount  of  urea,  wliicli  soemft  to  U4  to  l>u  very  pntctieal  and  rela- 
tively exact.  Wc  liiive  not  yet  had  an  opportunity  lo  test  tliorouglily 
ilic  method.     At  IvAst,  we  recommend  that  it  1)C  tneil. 

Vric  lund  is  usually  increased  in  fever  parallel  wiili  the  urea. 
Ilcsido,  it  i*  inercN^d  in  Icuka-miii  nnd  pernicious  aitirinia  (irith  the 
first,  often  very  marltiilly),  n^o  in  all  cliseiwes  whicli  affect  llie  inier- 
cluLDge  of  g»»e«  in  the  tungi> ;  and,  hi.'ttly,  with  llie  iiric-aeid  or  gou^ 
diatlieus,  apart  from  attacks  of  gout,  during  wliicli  it  is  oHen  dinain- 
•iKtied. 

The  total  amount  of  nitrogenous  material  in  the  urioo,  the  most 
important  for  determining  the  metamorphosis  of  tissues,  approximately 
agrees  with  the  amount  estimated  from  Hie  urea,  l>ocft use  the  uric 
acid,  kr?atiniii,  an>l  xanthin  bodies  are  insignificant  in  amount  eom- 
pared  with  the  urea.  Besides,  the  most  practicable  method  for  the 
quantitative  det«miination  of  the  urea  (Liebig's)  is  really  a  deiermina- 
Uon  of  the  total  amount  of  nitrogen,  cxprwsed  a§  nrea  (<'.  Voit, 
Salkowski,  and  Lcubc).  When  determining  both  nitrogen  and  ares, 
of  course,  it  must  be  done  apart  from  any  possible  albumin— that  is 
to  8»y,  the  latter  must  first  be  removed. 

Chloride  oftodium  is  palh<dogically  increased  during  the  reaorp- 
lion  of  tranautlatlons  and  exudations,  and  also  in  intermittent  ferer, 
from  the  destruction  of  red  blood-i.-orpu3cles(ICa3t).  li  is  dtminislied 
in  fever,  nephritis,  and  in  many  cachectic  conditions.  [In  pneumo- 
nia, during  tlie  stage  of  exudation  and  until  nsolution  begins,  the 
chlorides  are  diminished  or  disappear  from  the  urine.  While  the  dis- 
appearance of  the  chlorides  from  the  urine  is  not  characteristic  of 
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thia  diMise  aloDO,  it  shows  t]iBt  oxuilation  ia  still  going  on,  or  that 
reaAlulion  baa  oat  yet  coinmonced.j 

Sulp/iurie  acid  intcrmu  UH  cbirily  irith  reference  to  tlie  associnte*! 
ethjrUiilpliuric  acid  (phenol-,  indnx^l-eulphuric  acids).  It  is  found 
with  iiicreiiscd  ncjiaralion  t>r  iodicnn  and  ciirbolic  acid.  RogardiD}; 
the  fonner,  nee  p.  409.  'The  lattor  occurs  with  the  interDsl  and 
I'Xlernal  use  of  (■.irbolic  acid. 

It  hnit  been  Tound  that  the  phosphutcti  are  diminished  in  rhactiitia, 
alsQ  in  acute  yolluw  alrophr  of  l)ic-  liver.  In  nephritis  thc^  are  not 
infircqmnlly  diminisUecl. 

2.  Abttarmal  C/nutituenta. 

Afhumin.  Except  in  the  rare  cases  of  physiological  albuiDiiiuria 
already  ntciitioiii'il,  any  flei«iration  of  albnmiu  in  the  urine  is  patho- 
logical. This  is  alwayit  mi  if  it  continues.  The  albuminous  substances, 
which  in  tlif  conditionfi  reckoned  as  albuioinuria  in  the  narrow  sense 
can  be  Mrpnrntt-d,  are  nenim-albuiuin  and  scrum-globulin.  Their 
amount  varies  from  n,  trace  to  one-half  per  cent. — very  exceptionally 
more.  (.Jpiiorally,  it  remains  below  one-half  per  cent.  The  sccrellon 
of  hctnialhitniinose  is  very  rare,  ami  thus  far  has  not  been  found  to 
have  special  disgnoslto  significance.  Of  late,  we  are  not  accustomed 
to  regard  pcptonuriA  as  albuminuria.  It  will  be  considered  at  the 
close  of  this  chajtter. 

Albuminuria  occurs: 

1.  A.t  true  renal  albuminuria,  in  all  fornit^  of  ncule  and  chronic 
nophriti.-^,  in  amyloid  kidney,  in  engorgement  of  the  kidneys;  lu 
hydneinic  condiiionH  of  the  blood,  as  amiinin,  leukirmia;  in  fevvr, 
and  in  acute  poisoning;  in  the«e  two  casct,  e.«|H'cinlly  in  iho  latter, 
there  occur,  be«ide«  all  the  traDsilionM  to  iiepliriti-t;  la.->ily.  niter  epi- 
leptic attacks,  apoplexy  (transitory  alhiiminuriii) 

BesidcK,  there  has  recently  been  discov^'red  a  peculiar  form  of 
ulbainlnurin  which  is  distinguished  from  other  forms  hy  (he  ahsoiico 
of  all  pulhiilogieul  signs  in  the  uHne,  especiully  ol'  cylinders :  cyclic 
albuminuria.     See,  regarding  this,  p.  4-^7. 

'2.  Further,  albumin  iu  solution  in  the  urine  may  abio  pOM  over 
into  the  urinary  piutsages  when  liloud  aud  puD  ari;  mingled  with  the 
urine  in  the  bladder.  The  aioount  of  albumin,  however,  is  always 
small. 

QuaUtntivt  Unit  for  aU'ttmin.  We  select  a  few  from  the  great 
number  of  tests  for  albumin,  which  have  the  tolerably  uniform  approval 
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«f  Diitbon  (»«!,  Ngndag  tbcm,  Pentoldt's  OU  and  iVrw  i'rfnary 
TfSU),  ami  wtiioh,  BOooKding  to  our  experience,  linvc  tho  prefcrvnce 

Tlie  prc-l!nii[iftry  condition  is  tbiit  the  urine  be  not  contaminuted. 
u  by  meoMS  or  Icucorrban,  and  thiit  it  Iw  clr*r.  Tlie  Inller  ia  the 
more  necMtwj  in  proportion  u  tho  umoiint  of  th<^  alinimin  i«  suinll. 
In  order  to  bo  nblo  to  (iittcover  it  wlivn  only  a  very  Utile  is  present, 
it  ta  neccMury  to  liltcr  the  urine  until  it  is  pcrfuctly  vli-ar 

(ft)  Addition  of  acetic  ncid  nnd  ferro-cyanidc  of  potwoium.  By  tlte 
ucetio  acid  the  urine  is  rcudcrcd  distinctly  acid,  and  then  the  cold 
urine  is  mixed  with  n  (ev  drops  of  a  watery  solution  of  potus.  filTO- 
cyanide.  Even  with  it  very  iinHll  amount  of  albumiu,  very  fine 
Boccules  are  formed,  often  almost  milky  cloadineas,  though  when  there 
is  only  a  very  emuJl  tiuanllty  of  albumin  it  is  somewhat  deUye<h 
This  very  cenain  and  distinct  test  is  strongly  recommended  for  use  at 
the  house  of  the  physician. 

(6)  Boiling  and  the  addition  of  nitric  acid.  If  the  arine  is  neutral 
or  alkaline,  acetic  acid  must  he  added  to  it  to  render  it  acid  before 
boiling.  If  iJiere  is  cloudiness,  it  can  only  be  duo  to  one  of  two 
causes ;  albumiu  or  phosphates.  To  determine  which  of  these  it  is, 
we  add  about  ten  drops  of  nitric  acid,  when  the  phospbatic  deposit  ia 
immediately  dissolved;  but  if  the  deposit  is  of  albumin,  it  is  made 
more  distinct.  ^Vben  the  albumin  is  somewhat  abundant,  the  deposit 
cui  be  immediately  recogniEeil  by  its  6occular  appearance.  Tho 
test  is  a  sharp  one,  showing  even  0.005  to  0,01  per  cent,  of  albumin, 
and,  being  tolerably  certain,  is  in  general  to  be  recommended. 

(r)  Picric-acid  lest.  We  add  to  the  urine  a  few  drops  of  a  cou- 
centraled  watery  solution  of  picric  acid  :  if  it  immediately  becomes 
dondy,  it  shows  albomin;  but  cloudiness  appearing  later  shows 
nothing  (Johnson,  Penstoldt).  It  is  a  certain  and  sharp  test,  not  Ion 
to  be  recommended  than  the  others. 

As  portable  testa  for  albumin,  we  can  proportionally  recommend  the 
following  as  best: 

(J)  Geiftler's  albumin  test-papers.'  These  consist  of  a  piece  of 
&lter-paper  aiiturated  witli  a  concentrated  solution  of  citric  acid,  and 
of  anotber  tuturated  with  a  three-per-cent.  solution  of  iodide  of  [lotas- 
sium  added  to  a  twelve  or  fifteen -per-cent.  solution  of  corrosive  subli- 


[■  Tboy  m»f  ha  nliUia«l  of  I^rlu,  DavU  t  Co.,  mad  olbitr  tnanuAinariug  rJiomM*.] 
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teit».  We  drat  put  one  of  tbe  Btri|)3  of  the  firet  into  die  arine — if 
Tory  alkaline,  more  than  00^— ihen  one  of  the  eccon<l  papers,  and 
shake  it.  Cloutlltieas  due  to  albuuiii  appears  pretty  pmniptly.  Pep- 
tone  ia  also  precip'tlated,  wliich,  in  many  caae^,  can  cniLse  deception 
(see  Peptonuria).  In  cuiio'ntiuted  urine,  unites  are  »Uo  precipitated, 
but  these  can  afterward  be  dissolved  by  heat.  Deception  froia  the 
solution  of  particleti  of  paper  making  a  dou(linc»<  i^  not  possible,  if  It 
is  ciirefulty  (xnmitied.  Aa  a  preliminary  test  at  tlio  flivk-bed,  this 
tuethod  ifl  to  be  recommended.  But  we  ought  not  to  bo  mtisficd  witfa 
ita  result,  and  should  alwayn  afterward  employ  one  of  the  tests  pre- 
viously mentioned. 

If  wc  examine  the  urine  a  number  of  liinea  iit  Itronty-four  hours, 
and  find  that  there  i.t  a  periodic  prejienco  aiiil  nbitcnce  of  albumin,  wc 
dv.'«ignalo  thie  condition  as  cyclic  Albuminuria.'  It  never  occurs  after 
rest  at  Dif;ht;  the  slbumiD  is  gcnordly  M-parated  afti»-  exertion.  In 
cn-te  this  cnnditlon  is  suspected,  wo  nra  to  examine  tlio  urine  seveml 
times  during  the  <Ioy,  and  c«pMially  toward  eveiiiai;,  itlso  directly 
after  rising;  in  the  morning. 

Klempcror  hati  made  t,  very  clonr  demonstration  of  the  coune  of 
the  separation  of  the  albumin.  He  places  about  five  c.cm.  of  the 
urine,  passed  at  different  times  durin;|;  the  day,  in  ssorios  of  reagoat- 
^uses,  and  then  boils  them  with  the  mlditioo  of  oilric  acid.  The 
height  of  the  dep'jtiit  in  the  giswes,  as  they  arc  arranged  in  a  row,  may 
bo  Togardod  us  o  dirct't  dolinoation  of  the  "  albamio  curve." 

Qitantitativr  text  for  albumin.  Here,  as  in  all  c|uantitative  de- 
terminations, tho  urioc  of  exactly  twenty-four  hours  must  be  mi.ied, 
aud  a  portion  from  this  mixture  examined.  The  urine  for  exactly 
twtnty-four  hours  can  bo  obtained  if  we  have  the  patient  urinate 
early,  say  shortly  before  seven  o'clock,  and  then  keep  all  the  urine 
that  is  passed  till  tho  next  morning  at  exactly  the  same  hour.  pn«Aiiig 
bis  urine  again  at  seven  o'clock. 

It  is  poosiblo  to  make  an  exact  quantitative  ileterroiuatioD  only  by 
compietety  separatin;;  the  albumin  from  a  measured  'luantiiy  of  urine. 
Filler,  wash  tlie  residue  upon  the  filter-paper,  dry.  and  weigh  it.  (For 
particulars  regarding  these  processes,  see  text-books  upon  Urinary 


(>  [a  the  Driliih  M«lie*l  JauTDkl,  Jaauafjr  II,  ISBI.p.  318,  Dr  llarrlofcbam  fiT«i  a 
Taloable  uid  rarvftil  atudy  of  «  out  nt  cyriieul  Albuminuria  which  wb>  uadar  liia  cam 
ol  lb»  WmC  Londoa  HMpluL— TiAnbAT«a.J 


SFECtAl,  DIAOXmiS. 


I 


Pio.  ISO 


AnalysiB.)  Tliis  examination  can  only  be  conducted  in  a  laboratory. 
There  ia  no  mode  of  procedure  which  is  more  simple,  nor  one  tliat  is 
80  nearly  exact  u  tbia.  The  polarizing  method  i«  only  applicable 
when  there  is  a  considerable  amount  of  albumin. 

A  substitute  for  the  exact  tjuantitative  determination  ia  ijuite  cotn- 
tnonly  found  hy  endeavoring  to  estimate  the  amount  of  ilepuMt  which 
results  from  the  'jualitative  determination,  especially  by  tlio  boiling 
nilricaoid  tcitt:  wc  wait  a  long  time — till  it  settles  in  the  rengcnt- 
glass — and  then  we  epenk  of  one-half,  one-(|uarter,  or  the 
whole  being  albumin,  by  compariug  the  volume  of  albu- 
min that  can  be  seen  with  the  whole  amount  of  urine  in 
the  reagent-glasa.  It  may  he  assumed  that  one-hiilf  the 
volume  of  albumin,  if  the  reagent-glass  has  stood  for  one 
hour,  corresponds  to  about  0.2  to  O.t!.  Tbin  oitimiitv  is 
extremely  unreliable,  being  chiefly  dependent  upon  the 
Rise  aii'I  thickness  of  the  fl&kes  of  albumin.  Hut,  if  we 
always  emjil'iy  the  siuue  test  for  albumin,  it  is  certainly 
not  valuHc.-<!i  forjudging  of  tlie  variation:*  in  the  eoponi- 
tlon  of  albumin  in  tlie  course  of  (license. 

Mure  exact  is  the  method  with  Ksbiuh'.i  album inomotcr, 
although  it  acts  upon  the  same  principle,  and  do  u  only 
approximative.    What  exactness  it  bus  dupeiids  in  reality 

«iipon  Uie  cmploynionl  always  nf  ilio  same  reagents,  mix- 
ing them  with  uii  <''{iial  HUiount  uf  urine,  and  always 
allowing  the  same  time  for  the  deposit  of  the  prccipttalA. 
Tlie  aHmiiiinotneter— a  graduated  tliiclc  rcageni-ghiM 
— is  filh'd  with  urine  to  the  mark  V,  from  there  t«  R 
with  the  reagent.  This  reagent  consists  of  10  graumts 
nf  picric  acid  and  tJO  frmmnies  of  citric  acid  to  1000  of 
distilled  water.'  The  gIn.-Ki  in  tlieu  ducieil  with  a  rubber 
cork,  turned  upside  down  ten  times,  and  allowed  to  stand  undis- 
turbed for  twenty-four  hours,  best  in  a  special  stand.  Afler  tliis 
period  of  time  wc  notice  at  what  mark  nf  the  mcaIg  on  (he  glass  tlie 
albuminous  dcpofit  sciinds.  The  mark*  each  give  ouc-tcnih  per  cent, 
of  albumin.     As  the  scale  only  goes  as  far  as  0.7  per  cent.,  urine  that 


Kltiooli  'a 

Albuminnni- 
nter. 


■  Th«  cxuit  AinAuau  of  both  uoldii  (diamirklly  pur*  akA  dry)  ar*  to  t»  dinoWcd  in 
100(1  K'>i"»'i*"'f  w«k'r,  niHda  hot,  uucl.  aftor  foulliig.  any  dadclc  Id  Chs  omouDtof  Said 
I*  lo  Ik  taoiiv  up  by  lli*  uidilion  of  wnlor  la  lUOO  grntnrDM. 
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ia  stroDgly  albominous  must  be  dilated  io  a  definite  way  before  thfl 
test.  We  must  avoid  producing  air-bubbles,  because  these  caase  the 
precipitate,  or  a  part  of  it,  to  awim,  and  for  ihia  reason  we  are  not  to 
shake  tlin  ghss.  If  there  are  air-bubbles,  they  must  bo  removed  with 
a  pipette. 

In  most  CB«es  the  method  is  tolerably  exact  (an  error  of  one-tenth 
to  two-lenths  of  albumin),  but  in  individual  cases,  and  often  vrithout 
any  recognixablo  cause,  the  precipitate  does  uut  sink  down  as  well  as 
it  usually  does.  Nevertheless,  it  is  to  be  recommended  as  an  improve- 
ment upon  the  simple,  rough  "  volumetric  "  cntimute.  [The  apparatus 
ia  not  at  all  expensive.  It  can  be  obtained  in  New  York  of  Elmer  k 
Amend.] 

Rart  Formt  of  Albumin, 

Fffttnne  (von  Jaltscli,  Mnixner,  and  others).  This  never  occure  in 
htaltliy  urine.  ]'aLholo/;iciilly,  it  occurs  sometimes  in  ordinary  albu- 
minuria, and,  again,  independently — peptonuria.  It  occurs  in  a  great 
number  of  very  different  conrlitions  :  in  large  aljaceeses,  in  emphy- 
sema,  sometimes  in  pneumonia;  likewise  in  acute  rheumatism,  scor- 
butus, phosphorus- poisoning;  also,  in  carcinoma  ventriculi,  in  puer[ieral 
fcii'er.  in  (yphus  abilominalis  [typhoid  fever],  etc.  Hence,  tbiit  very 
remarkable  substance  bus  no  value  for  diognosis.  Its  determination, 
even  qualitative  (biuret  reaction),  ia,  for  various  reasons,  difficult. 

nemialhumoae  (hemialbuoiinose,  propeplone)  very  rarely  exists  in 
the  urine  (albumosuria).  There  must  arise  a  suspicion  of  these 
albuminous  bodies,  which,  according  to  the  latest  researches,  show  a 
mixture  of  four  albuminous  substances  (Kiihne,  K.,  and  Chittenden), 
if  there  is  a  precipitate  in  the  urine  after  it  has  been  subjected  to  the 
boiling  and  nitric-acid  test.  For  demonstrative  tests,  see  the  text- 
books upon  the  subject.  Hitherto  this  substance  has  had  no  diag- 
nostic significance. 

Kalilcr  has  recently  observed  hemialbumose  in  multiple  primary 
lympho-sarcoma  of  the  spinal  conl. 

Fihrin  occurs  in  the  urine  in  hicmaturia,  in  dcep-scatod  indamma- 
tion  of  the  urinary  passages,  in  tuberculosis,  in  poisoning  with  can- 
tliaridcs,  and  in  chyluria.  ft  is  recognized  by  the  fact  that  it 
coagulitt«s  spontaneously  in  the  urine,  although  sometimes  only  after 
the  urine  has  stood  for  some  time.  The  coagtiU  are  then  to  be 
farther  examined. 
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Id  tliis  place  are  to  b«  mentioned  two  phenomenft  that  oocar  in 
As/Be  diseases  of  the  kidney  that  gland  in  close  relation  to  albumin- 
nria:  dropsy  and  anemia. 

The  dropty  of  kiilnty  diaeaM  manifeiila  itaelf,  twt  freqnently,  first 
in  lh«  skio  of  tlie  face,  especially  at  the  eyelida.  With  contracted 
kidney  the  o^doaa  is  very  fugitive,  oflen  changing  its  place;  in  a 
lurgfl  number  of  cases,  it  la  entirely  wanting  during  the  entire  course 
of  the  disease.  With  large  white  kidney  it  is  more  decided  and  stable; 
there  is  often  a  very  soft,  doughy  oedema.  In  this  respect  acute 
nephritis  raries  very  much.  In  all  forms  of  Bright'a  disease,  from 
its  oASOcintion  with  heart -weakneaa,  a  new  factor  may  come  into  play' 
for  the  development  or  increase  of  the  cedema  and  effusion  into  the 
cavities  of  the  body  (dropsy  of  engorgement). 

With  referenn  to  the  cause  of  the  dropsy  in  kidney-disease,  no  * 
douht  the  most  important  element  is  the  diminished  elimination  of 
water  hy  the  kidneys.  This  retention  of  water  often,  especially  if 
excessive,  has  the  effect  that  even  a  slight,  perhaps  a  scarcely  notice- 
able, dropsy  of  the  skin  and  subcutaneous  tissue  considerably  disturbs 
the  excretioH  of  water  by  perspiration.  At  any  rate,  it  is  certain  that 
the  dropsy  of  kidney-disease  is,  in  many  cases,  not  explained  by  the 
retention  of  water ;  but  neither  is  Cohnheim's  hypothesis,  that  the 
walls  of  the  vessels  are  abnormally  pervious,  at  all  gcnerully  accepted. 
This  whole  matter  is  still  an  open  ([uestion. 

I'nemia  is  an  asHociittlon  of  nervotui  matitfc^lalions  which,  at  least 
in  the  majority  of  cases,  is  dependent  upon  the  retention  in  the  blood  i 
of  urinary  products  (especially  uric  add).      In  individual  cases  of] 
"urtemic"  manifestations,  however,  this  explanation  is  not  correct, 
and  the  nature  of  such  cases  is  not  yet  clear  (o&dema  of  the  brain  (?), 
Traube;    aometiiiH'S  anatomical  changes  in  the  brain  (?).  Striimpcll, 
etc.).     We  ouincide  with   Slriinipeil's  view,  that  unemia  is  a  inulli- 
&rious  condition — a  number  of  eonditions,  which  hy  their  presence  \ 
am)  their  phenomena  seem  lo  belong  together,  ate  in  reality  different. 

Slight  uruniiic  symptoms  may  last,  with  slight  changes,  for  wvcks, 
even  montlts,  as  somnolence,  restlessness,  headache,  malaise,  rouiiting, 
dyspncea  (unemio  asthma),  indications  of  Cheyne-Stokes  respiration, 
slight  trautitory  disturbances  of  virion.  The  more  aevere  symptoms 
are:  decided  cloudiness  of  intelligence,  even  to  ooma  or  delirinui 
maniacal  conditions;  convulsions,  from  single  c(»iTulsive  moveinenls 
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to  proQounceil  epileptic  attacks:  nntl  temporary  amaurosis.  Dmn 
may  Iw  iilowneas  of  ilie  pulse,  with  uccflorntion  later,  anJ  fever.  Id 
iiiiiiviJual  ca»«i  there  occur  evident  symptoms  of  cerebral  congestion : 
convulsions,  juiiie-tlliesiii,  paralysis  of  an  arm  or  of  one  side  of  tlie 
body,  and  apliii.>4ic  manifoifiaiioDH. 

Afucin.  It  has  already  been  tnentioncd  when  this  appears  in  the 
urine.  When  the  mucin  is  diasolve<),  its  presence  can  be  established 
by  the  addilion  of  acetic  add:  it  forms  a  flocculenl,  thready  pre- 
cipitalo  in  cold  urine,  which  is  not  again  dissolved  by  an  ex«ee8<^ 
acetic  ncid. 

t'olorinj-mattfr  of  t/ie  Hood.  The  occurrence  of  this  body  lias 
also  been  previously  mentione<]  (p.  410)  Here  we  have  to  refer  to 
testing  for  hsumuglobin,  or  liiematin  in  solution. 

First,  it  must  be  mentioned  that,  of  course,  the  urine  shons  the 
presence  of  albumin  in  both  hfemaluria  and  hieaioglohinuria.  The 
amount  of  albumin  ia  always  small,  provided  there  is  no  albuminuria 
b«»id<>n. 

Blood-pigment  will  be  shown  to  be  present  hy  the  following  pro- 
cedures : 

((>)  JfelUr't  tett.  A  portion  of  urine  is  made  decidedly  alkaline 
with  caustic  potash,  and  boiled  in  a  reagent-glatw:  ilie  phosphates 
are  precipitated  as  very  delicate  floceules,  which  look  like  mucus,  and 
slowly  sink  to  the  bottom.  They  accompany  the  blood- pigment,  and 
hence  look  brown  or  red-yellow.  When  the  urine  is  concentrated,  we 
dilate  it,  after  boiling,  by  filling  tlio  reagenl-gl^-u  with  water,  bcmrLte 
tbe  color  of  the  Hoccules  is  easily  conceuhrd.  Urine  that !«  poor  in 
phospliates,  as  in  nephritist,  gives  no  phoHphatic  deposit.  Such  urine 
must  be  mixed  witli  some  that  hoa  the  normal  amount  of  phosphates, 
before  making  the  test.  The  color  described  ns  belonging  to  the 
phosphatic  deposit  occurs  nowhere  cl.te,  except  with  urine  containing 
chrysoplumio  acid,  but  this  latter  is  recognizeil  hy  its  cbnngc  in  color 
after  the  reaction.  'Phis  teat  is  ver%-  simple,  coriuin,  and,  with  clear 
urine,  is  tolerably  distinct. 

(6)  Tcaf  with  tincture  of  gtiaiat:.  The  reagent  consists  of  linot. 
gaaiac,  ol.  terebinth.  oKonisat.,  aa  10  parts.  A  small  portion  of  this, 
[daced  in  u  reagent-glass,  is  carefully  covered  with  urine:  when 
the  coloring -matter  of  the  blood  is  present,  there  is,  besides  the  dirty 
white  deposit  of  resin,  an  indigo-blue  ring.     When  shaken  up,  the 
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wliole  couicDU  of  tlitt  giu«s  become  »  non-transpareot  bright  blue. 
TLe  teat  is  a  rery  distinct  one. 

(e)  Tettfor  hirmiit.  TUis  ia  msde  witii  &  large  drop  of  nrinc  or 
unnu-y  itctiimMit,  cxacity  in  ihe  same  way  as  has  been  described 
alrruclj  (p.  Still)  fur  finding  it  in  the  uialerial  vomited.  The  test  is 
tnoro  diittincl  tliun  the  [ircceding,  particularly  if  we  boil  it  down  in  a 
porceUitn  di>li  and  ttien  apply  ibc  reaction. 

((i)  tipeetroH-opin  tmminalion.  This  givea  tlie  abeorption-bqutds 
of  mvtIitiMnoglubiii,  naniHy,  in  yellow,  |;reen,  and  red.  Of  oonrse, 
dm  til  an  extremely  diittinet  tesL 


Bilf-pigmentw  and  BUf-atid*. 

Gmelfm'a  UM  for  biUpigments  We  pour  a  email  quantity  of 
nilric  acid  into  a  roagcnt-glaEs  and  add  to  it  one  or  two  drops  of 
fnming  nitric  acid,  forming  a  iraco  of  an  admixlare  of  nitrous  acid. 
To  ttiiH  mixture  we  very  cautiously  add  a  layer  of  urine,  by  permitting 
it  tu  flow  from  a  pipette,  down  the  side  of  the  glass  held  obliquely. 
When  the  bile-pigment  is  abundant,  if  the  fluids  are  kept  carefnliy 
distinct,  there  is  a  ring  of  green  (blue),  violet,  and  red.  The  first 
named  constitutes  the  test.  There  is  no  reaction  wlken  there  is  only 
aamal!  amount  of  bile-pigment. 

Itoaentadi'it  muiUfiiatioH  is  decidedly  more  diiitinct.  Filter  some 
arine,  not  too  little  (about  200  ccm.),  through  a  tnedium-»ite<']  fdter, 
and  pour  upon  t)iis  the  mixture  of  nilric  and  uilrous  add«.  The 
colored  rings  form  upon  the  filtrate. 

Still  sharper  is  Gmellin's  test,  if,  after  ncidulaiing  ihe  urine  with 
aceiie  acid,  we  shake  it  up  with  ctilorofonn,  pour  olT  the  urlm',  and 
then  nitli  the  clitorofono,  colored  yellow  by  the  bile-pigment,  make 
a  layer  with  the  nitTic.acid  mixture. 

I'enzoldt  recommends  a  61lrate  prepared  km  in  the  Guiellin-Kowo- 
baoh  test  (allowing  a  good  <!eal  of  urine  lo  flow  through),  over  which 
acetic  acid  is  poured,  and  this  is  allowed  to  flow  into  a  brood  glui 
vessel,  so  as  to  have  it  in  a  shallow,  but  broad,  layer.  The  acctie 
acid  becomes  yellov-green.  gradually  become:!  gnyn  (iiuieker,  if  it  \» 
wanned),  even  bluisJi-green.  Penioldt  declare!!  tlint  ihi»  t«-si  ik  veiy 
distinct. 

Prttenh>far' a  Ittt  for  hUe-aeittM :    glycooholio,  taurodiolic,  aad 
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cholal  nciila.  This  teat  is  ba«e<l  upnn  the  fact  ihnt  the  arldition  of  a 
wcnk  aolatioD  of  cune-sugar  (1  lo  500)  iiml  a  tract)  of  concviitrntM) 
sulphuric  acid  to  urine  causes  a  riolet-rei]  color.  We  must  lie  care- 
ful not  to  bave  ttie  resulting  elevation  of  t«Di[)erature  too  liigb,  at 
most  not  liighfr  than  about  50°  0, 

For  varioua  tvajtoDH  this  last  reaction  is  uncertain.  Ita  result  is 
retiiible  only  when  llic  bile-acitls,  if  prweDt,  have  been  isolated.  .\t 
uny  rate,  the  biie-ai-iils  Inivo  only  a  sitgbt  diagnostic  value:  a  truce 
•ometimes  occurs  in  normal  urine,  while  we  finil  in  undoubted  ca^ds 
of  jaundice  due  to  engorgement  of  bile,  often  none,  or  only  a  trace, 
bi.<cau»c  frequently  in  the  tranMninaion  it  bpcuiiios  broken  up  in  the 
bhxHl.  Hence,  we  cannot  account  for  the  absence  of  tlic  bile-aci<U  in 
the  urine  in  coites  of  iolerus  by  tlie  aasumption  that  it  is  not  an 
hepatogenous  icterus.  On  the  other  ham),  an  abundance  of  bile-acids 
in  the  urine  proves  tltat  the  jaundice  in  due  to  engorgement  of  bile. 
Moreover,  it  is  clear  tbai  if  we  wt.-(h  to  ex{dnin  "  hepatogenous  ' 
icterus  by  the  idea  of  en;;orgemenl  of  bile  in  the  liver,  logically.  w« 
muttt  a^ituaic  an  inoretme  of  the  bile-acids  in  this  jaundice  alito,  \»  a 
matter  of  fuel,  this  is  found  to  be  the  case  in  toiio  "  bciuato-hepato- 
gcnous''  icterus  (iirsciiiuretted  hydrogen,  toluylcndiamin,  Studcltnann). 

Qrfi}ii-»uijar.      Pathologically,  grnjx-siigar  occurs  in  the  urini;: 

1.  I»  diabetes  rncllicus,  usually  in  eunitiderabic  igaiuitity — ois  iniicli 
M  two  to  fira  per  ccet  (niniDnni  one-Imlf,  uiaximum  Km  per  cent.). 
The  Orim  n  iDCraMd  ^  aswimt,  is  bright  and  clmr,  of  higher  speciBo 
gnivily,  as  has  already  been  mentioned. 

2.  Ak  glycosuria  (Frcrichs),  u.-iual1y  in  mull  qaaotity.  It  is 
almost  always  temporary  after  ]joi.soning  with  corboDio  oxide,  curare, 
amyl  nitrite.  lurpotilinc;  sometimes  with  mercury,  morphia,  eblonl, 
pnissic  acid,  sulphuric  acid,  alcohol;  uguin,  in  acule  infections  dis- 
cuses (typhus,  scarlet  fever,  diphtheria,  etc.;  in  diseases  of  the 
oblongaUi  (hut  here  it  is  more  lasting);  and  from  other  neurotic  causes, 
a»  excessive  tnontol  exertion,  neuralgia,  injuries  to  the  central  nervous 
system,  concussion  of  the  brain,  etc. ;  also,  after  epileptic  convulsions 
and  apoplsria  etrfArt. 

It  is  to  be  remarked  that  the  urine  is  always  to  be  examined  for 
sugar  when  it  hn:<  a  iltsridi-illy  high  speci^c  gnivity  ;  hut  particularly 
if  it  is  dear  and  abundant,  and,  at  the  sauie  lime,  has  a  high  spvcttic 
gravity. 
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Qualitative   Tuat*  far  Sugar . 

Bi»miUh  le»t  (wiih  N;lan<ier'»  modtficntioD).  For  di»  porpoM,  iro 
iMnpli)_v  Nylauder'a  reagent:  2  parts  btwic  nilrnie  of  bi5iniitli  aii<l  4 
p»rt«  sodii  tartraU',  tu  100  [mm  of  nn  S-pcr  cent,  noiution  uf  cauMic 
ao(tn.  or  this  we  t»ke  I  piirt  to  10  of  uriiic,  nnil  boil  tlu'in  togi-dicr. 
Aflor  u  few  iiiiiiutcs,  if  tlicro  is  milj  »  litiic  eiigar — tminvlinics  only 
nftcr  it  liaa  cooled — it  becoiiK-s  blnck  frwn  tlie  iviliKrtion  of  tlie- 
conipnt)!  of  iln!  reugwit-gliwii  wirb  lln-  formatimi  of  the  oxide  ofbtsimuth. 
if  the  uriii<!  C(>niuiiiH  a»  much  lui  onv  per  citit.  of  sugar. 

It  is  cviile-nt  tbnt  lliis  is  a  vcr;  distinct  t«st.  It  is  only  tinoertaia| 
when  there  \a,  nlbumiii  in  the  urine  (nri^ing  from  the  black  »ulphur«t' 
of  hinniuib);  here  it  had  better  not  be  employed. 

Trimmer'*  ('it.     To  a  given  quantity  of  nritic  we  add  aboat  od^ 
third  »»  much  !tq.  potaaaw,  and  to  this,  drop  by  drop,  ofa  lO.per-cent. 
Nohiiion  »f  the  sulphate  of  copper,  tt&  long  aa  it  U  h^d  in  solution  by 
mixing;  then  it  ia  heated.      A  precipttule  of  yellowiah-red  hydraled 
cupric  suboxide,  which  may  appear  even  before  the  fluid  has  been 
boiled,  »howa  tlie  presence  of  sugar  with  the  grealent  probability.   Th« 
yellow  oulor  of  the  li<|uid,  or  a  precipitate  that  takes  place  later,  may] 
bo  cftosed  by  »  very  small  amount  of  sugar,  but  also  by  uric  add  aodl 
erentinin.     Thu«,  the  t«st  \»  uncertain  wlicn  the  quantity  of  su^r  iti 
:*inall ;  hence,  in  brief,  it  is  nut  a  sharp  one. 

Pkrngl-hgdr'ii-itt  ffit  (von  Jnksch).  Atn>ut  two  gniinn  of  muriat« 
of  phciiyUhydracin  and  three  of  iicctato  of  8od»  arc  put  into  n  reagoat- 
glass  which  is  filled  half-full  of  water.  After  heating,  the  gIsM  is  to 
be  filltd  with  the  urine  to  be  tested.  It  is  allowed  to  stand  for 
fineen  or  twenty  minutes  in  boiling- water,  then  it  is  put  into  a  bwkei^ 
glass  filled  with  cold  wau>r.  When  there  is  a  large  amount  of  BugVj' 
there  i«  fonned  a  macrosoopiealty  visible  depMit.  With  a  small 
amount  of  sugar,  after  standing,  tltere  is  a  deposit,  which  can  be  aoen 
with  the  microfcope,  of  yellow  needles,  single  and  in  druses — phenyl- 
ghicxinsLoti.  Yellow  plates  and  brown  halls  prove  nothing.  Albumin 
lliai  may  be  present  must  previously  be  removed  by  boiling  the  uriiio. 

Jakttch  urg<-^  tins  tent  becauM-  il  is  a  very  exact  one.  lit*  dillieutiy 
consists  in  this,  that  tlie  needles  of  phenyl-glucosaton  are  mmciiniea 
not  alike  clearly  eharacteri.itic  in  di<iiiiictian  from  lheyello«i  platea, 
etc.,  whijb  prove  nothing,  these  latit-r  not  being  crystal  I  iKuble  in 
alcohol.     Ne^'ertlieie^,  the  ttitt  )%eems  to  be  a  very  sliarp  one. 
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or  the  other  very  numerous  tcsu  for  augsr  wc  only  niGntion  tho 
following : 

Moore't  Uq.  potoM<p  and  boHing  Uti,  wlikh  causcti  urine  that  con* 
bins  sugar  to  become  brown — not  a  very  certain  nnd  sharp  te«l;  und 
the  test  with  diaso- benzol -sulphuric  acid  and  potash,  recommended  by 
Feniioldt. 

One  test,  of  great  importance  and  highly  recommended  on  account 
of  its  absolute  certainly,  is  somewhat  troublesome : 

Fermentation  tett.  This  rests  upon  the  peculiarity  that  ycaet  bus 
of  sepantting  sugar  into  alcohol  and  cnrboiiic  acid  (snccinic  icid,  etc.). 
The  test  may  he  made  in  a  simple  way,  as  follows:  Three  perfectly 
clean  reagent-glasses  are  filled  about  two-thirds  full  of  mercury.  Tho 
first  is  then  to  be  filled  with  some  of  the  urine  to  he  tested  and  a 
tittle  yeast;  the  second  is  to  be  filled  with  normal  urine  and  some 
yeast ;  the  third  with  a  thin,  watery  solution  of  sugar  and  yeast.  It 
is  well  to  adil  to  each  a  drop  of  a  solution  of  tartaric  acid.  All  llirco 
tabes  are  now  placed  upside  down  in  a  tray  of  mercury,  by  covering 
the  opening  with  tho  thumb  as  we  invert  them.  The  second  tube 
should  not  show  any  detelopraent  of  carbonic  acid,  but  if  it  should  do 
so  the  yeast  was  not  perfectly  free  from  sugar,  and  the  experiment 
must  be  repeated  with  yeast  that  is  perfectly  pure.  The  third  glass 
should  show  the  development  of  carbonic  acid,  otherwise  the  yeut  lias 
become  inactive.  The  first  tube  shows  carbonic  acid  or  not,  according 
to  the  state  of  the  urine  under  examinalion  in  respect  to  its  containing 
sugar.  The  development  of  carbonic  acid  is  recognised  by  the 
existence  of  gas  in  the  upper  part  of  (he  inverted  tube.  Its  presence 
is  made  certain  by  its  being  absorbed  when  potaah-lye  is  introduced 
into  the  tube. 

Fcrmentalion-tuhes  are  very  helpful  in  employing  the  fermentation 
test  (sea  Salkowski-Leubc,  IVnxulilt). 

Quatititatiiv  DtttrmmeUion  of  Suffor. 

ThiH  is  indiNpen.table,  if  &  cose  of  dtnbetcx  i»  to  be  carefully  obscmd, 
particularly  for  determining  in  Kcverity,  its  course,  especially  the  effect 
of  treatment  From  tho  qualitative  examination  we  cannot  draw  sati^- 
Tactoiy  cooclnwons  us  to  tlio  amount  of  sugar,  exoept  by  n  comparison 
of  the  specific  gravity  of  the  urine  with  iu  quantity. 

We  make  use  of  the  urine  that  is  pns:«cd  in  exactly  inenty-four  hours. 
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1.  £»laHalmt/  il  mth  Fehling'n  aofuU'on  (after  Salkowski-Leabe, 
Penioldt).  Ttie  principle  is  that  in  Trommcr's  test,  (lie  oxide  of 
copper  in  an  nlknlino  Holution  of  grape-sugar  »  rcilaced  to  n  lower 
stale  of  oxidation:  five  parU  of  niihyilrous  grape^augar  will  re<lace 
S4,6K9  pnru  of  purv  Milphnlc  of  copper  to  oxydul.  Ttie  prohlem  is 
to  ileterminv  tiow  inucli  of  a  specimen  of  iirinp  ia  necessary  to  r«i)ace 
a  cerluin  amount  of  Milphale  of  copper. 

Solution  I.  S4.C3!)  gmmme.'i  of  pure  sulplmie  of  ofipper  are,  by 
irarming,  dissolved  in  about  100  gramtnea  of  water,  unj  tlie  solulioD 
ia  then  diluted  tA  •*»00  c.c.     It  U  to  be  set  awiiv  well  corked. 

Solution  II.  173  purUi  of  tartrate  of  aoda  and  1'>U  ports  of  officinal 
solution  of  caustic  soda  of  the  specific  gravity  of  lOM,  dtMolveil  in 
wilier  to  '^OO  pnrbt.  This  is  to  bo  kept  in  a  vrelltitoppered  boitla; 
hut  il  inuKt  not  be  allowed  to  become  too  stale. 

Miide  of  procedure:  Equal  parts  of  I.  nud  II.  are  mixed  together. 
The  tuixiim'  (Fehlii)g*s  foluilon)  inml  not,  when  boilcl,  sepnnile  anj 
oxydul  1')  c.c.  of  the  mixture  and  4')  c,o.  of  water  niv  placed  in 
•  deej)  porcelnin  saucer.  Thoroughly  mixing  the  urine  of  twenty  four 
houn*,  wu  take  a  jHiriion  of  this  and  dilute  it  with  '.'  parts  of  wiitcr 
(urine  1,  water  i*),  and  with  thi-t  wv  till  n  burette.  The  mixture  in 
the  saucer  is  brought  to  the  boiling-point,  and  into  this  the  urine  in 
the  burette  is  allnwed  to  How:  tliere  occur*  a  sepiinition  of  oxydul 
and  oxydul- hydrate,  and  the  hliic  color  of  Kobling's  wlulion  disap- 
pcitnt.  The  instant  whvn  ihe  fluid  (if  we  incline  the  eaueer)  lirtt 
lows  il«  color,  shows  the  couiplviion  of  the  reiluvtiou.  We  allow  tli» 
amount  of  urine  necessary  to  complete  the  reduction  to  flow  from  llio 
burette. 

Caleiilntion :  Since  0.0.>  grnmmc  of  grnpe-sngar  reduce*  10  ce. 
of  Fohlinj^'s  solution,  therefore  the  i|uanlity  of  the  mixture  which  has 
<9caped  fr>m  the  burette  conlitincd  Q.O.'i  gramme  of  ;i;ni[ie-aug»r  W« 
rapreMDt  thnt  •)uiinlity  of  the  mixture  by  "f,"  tJieii  the  mixture  in 

..     ,.                      -     '0-«5  X  100       5 
the  burette  contains  ^  -   per  cent,   of  sugar.      And, 

since  the  mixture  of  urine  nas  diluted  tenfold,  the  urine  ilscif  contains 

6  X  10      &)  .       .     .    ,  .  ...      , 
^  —  per  cenU  sugar — tuat  is,  a  timea  Uie  amount  iltluted, 

divided  by  the  tjunntity  of  the  mixture  in  the  burette  tliat  wais  used. 
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The  dilution  of  the  orine  \»  to  be  vaTie<)  aoconling  to  the  amount  of 
Rigar  it  oonUtina, 

2.  DeU-rmming  the  tuifar  hy  citvumyolarwlMtt.  This  depenils 
upon  tlie  [irojicrty  of  sagM  to  (urn  tlio  pluiic  of  polarization  to  tlie 
riglit.  [Ii-cviitly,  th«  methoct  liiu  eomo  srjiiicwljnt  into  discrodir,  or  it 
boa  been  hIiowii  to  be  exiuit  onljr  wli«n  vro  exclude  oxybutTric  add  and 
aiiv  li-vulo^e  thiit  iniiv  be  (irp«<.':if  (wbii-ii,  ncoording  to  Kulz,  somo- 
liiin'3  occurs  in  severe  form*)  of  dtiihetw).  Kegarding  complicated 
inelboiU  (complete  fcrmenuition,  etc),  ace  band-bouks  upon  Urinary 
Analyitis. 

We  do  not  give  a  description  of  ibc  method  by  polarisation,  as  a 
d«scription  of  its  ant  alwar^  occompAnies  tbe  dilTercnt  apparatus  sold. 
(\Vv  recommenil  particularly  llio  simple  apparatus  mada  by  Zeiss.) 

Other  Soluble  Corutituenta  of  the  C'rtnf, 

hnmhtt  sometimoH  occurs  in  the  urine,  in  addition  to  grapo-au-;ar, 
in  coses  of  diabetes  melliius.  U  gives  the  chemical  reaction  of  tlie 
latter,  and  for  this  reason  it  cannot,  without  complicated  methods,  be 
recognized,  cliieAy  on  account  of  a  striking  difference  between  the 
quantitative  dele rmi nation  by  Fehling's  polution,  00  the  other  aide;, 
and  the  polarixing  sppamtus  on  the  other.  Levuloae  turns  it  to  the 
left:  but  »e  must  be  on  guanl  with  reference  to  oxybntyric  acid. 

Laetof,  occurring  in  puerperal  patieniA,  ino»ile  in  diabetes  in- 
sipidus, alliutniti,  can  only  bo  demonstniled  in  the  urine  when  they 
are  isolated. 

Lipwria,  as  bos  been  already  mentioned,  occnrs  in  chyluria.  It 
has,  in  one  instance  (Kbsteinj,  heon  found  in  pyonephrosis;  small 
qusnlitiea  of  fat  occur,  with  Inrgo  while  kidney  (see  Sediments),  in 
poisoning  by  phosphorus,  aurl  in  diabetes  mdlitus,  but  also  in  hcultb 
after  taking  very  much  fut,  as  cod-liver  oil.  The  proof  is  by  shaking 
it  up  with  etber.  l,apiic!<litri<t  (fugitive  fatty  acids  In  the  urine)  has 
recently  been  much  studied,  but  thus  far,  from  the  standpoint  of 
diagnosis,  without  signilieance 

Diaeeturia,  resulting  from  glacial  acetic  acid  in  tho  urine  (Jakscli), 
never  occurs  ander  physiulugical  conditions.  It  is  observed  (always 
with  a  simultaneous  abundance  of  acetone,  see  below)  in  diabetM,  and 
especially  in  the  severe  forms,  which  then  sometimes  end  in  coma; 
and  in  fever,  especially  with  chihiren  ;  also,  according  to  Jaksch.  as 
au  independent  diaease,  likewise  particularly  in  children.    Jti'ieeluria 
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IB  genenlly,  Mpecinlly  if  it  occun  in  k(1u1i«,  associated  with  teven 
sroiptoinn,  [inrticulnrly  nervous,  vliich  nrc  to  be  regarded  »  signs  of 
auto-intoxiciktiun  [pniwning] ;  )icnc«,  it  may  rnult  in  deep  coma  and 
lie  the  diaTt  {irvcitrsor  of  ilnth.  As  to  its  signilicnneo  wWii  it 
occiira  in  children,  Jakwch^  by  recent  investigntion«,  srrives  ftt  tlic 
supposition  tliflt  tlic  conrui.'timis  vrliicU  so  fretiuently  occur  with  them 
in  acute  di«eiLtes  are  cxjiUined  by  diacctnna. 

Tut,  Some  iwlituoii  of  obloride  of  iron  'i»  slowly  added  to  the 
urine;  )Onielinii.'<*  there  occurs  ii  precipiliito  of  phosphates,  which j 
must  be  rumored  by  filtration ;  iheii  more  iron  chloride  Diiist  be  added. 
If  glacial  noetic  ncid  is  present,  the  urino  becomes  a  Bordeaus-rcd. 
Then  the  te:<l  iniist  be  repeittcil  with  urine  thnt  has  been  boilod. 
Further,  n  pnition  of  urine  must  be  mixed  with  sulphuric  acid,  ex- 
travti-d  nith  ether  mid  repented  witli  the  eximcl;  lastly,  it  must  be 
eXHmincil  f«r  iioeione  (see  below).  Diaceturia  is  present  if.  in  the 
presence  yf  tlie  cJiloriiie-of-iron  reactitiii  of  the  fresh  urine,  1,  the 
boiled  urine  shows  no,  or  only  a  slight,  chloride  of-iron  rcacti'fn;  2, 
if  the  ether  extract  shows  n  chloride-of-iroD  renction  which  fade*  in 
the  courw  of  twenty- four  hours  ut  the  longest ;  3,  if  acetone  i»pre«cat 
at  iho  same  time  (Jaksch). 

Acrtonuria,  in  contmdistinction  froni  tlic  praoedinj;,  is,  it  soeuft,  in 
most  cases  a  phonomcDon  without  signiRcanc«>.  It  occurs  in  health  (s 
trace),  in  fever,  in  diabrle-s  with  iuanitioD,  but  ulso  without  these  in 
carcinoma,  in  psychoses.  There  also  aoems  to  ho  an  auto- intoxication 
[poisoning]  with  acftoiie  (v,  Jukuch),  which  acct>mpitnic«  symptoms 
of  cercbml  irritation  {ulna  epileptic  coDVulsionn),  stritcs  of  doprrssion. 
The  cases  Litherto  uW-rved  have  ended  in  recovery.  Thus,  an 
abundance  of  acetone  is  found  in  the  urine,  but  no  glacial  ncctte  acid 
(see  above). 

The  exact  proof  i*  com]>licuted.  Several  methods  have  been  given, 
which,  if  one  wishes  to  be  certain,  it  in  he»t  to  employ  simultancoosly : 
1.  Distil  the  urine  wilb  ^onie  phofiphoric  acid.  Several  cubic  centi- 
metres of  this  di>iillate  aix)  mixed  with  a  few  dn^ps  of  solution  of 
iodine  and  iodide  of  pola.tHium ;  an  iminciliace  precipitate  of  iodoform- 
ciystsls  proviv*  acetone  (Lieben).  2.  We  xiUl  to  the  urine  some 
freshly-prepiircd  oxide  of  mercury,  obtained  by  mixing  nn  alooholie 
Bolution  of  potiwh  with  chloride  of  mercury.  Filter  it,  and  cover  the 
GUmte  wiih  sulpbnte  of  ammonium  :  a  black  ring  of  sulphate  of  mer- 
cury shows  acetone  (Keynulds).      Legal  (cited  by  Jaksch)  lins  devised 
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u  test  for  acetone  wliich  Ja  a  useful  preliminary  one:  S«veral  cubic 
cenlimetres  of  urine  are  treated  with  a  few  drops  of  a  concentrated 
solution  of  sodium  nitroprusside  and  somewhat  concentrated  liquor 
l>otai>8».  If  acetone  be  preaeol,  a  bright  red  color  is  seen,  which 
cjuicktj  fadei^,  but  upon  the  addition  of  some  acetic  acid  changes  to 
purple  or  violet-red. 

Acetone  is  a  product  of  normal  docompoBition  of  albumin.  If  this 
body  is  abundant  in  the  urine  it  indicates  an  incrcaseil  ilccmn position 
of  albumin.  It  is  worthy  of  note  that  acetic  acid  easily  brctiks  np 
into  acetone  and  carbonic  acid,  and  that  acetic  acid,  in  turn,  is  a 
product  of  oxidation  of  i$-oxybutyric  acid.  This  acid  it*  found  in 
diabetic  coma,  as  it  seems,  exceptionally  in  very  large  quantities  in 
the  urine  (Stadelmann,  Minkowski);  and  it  becomes  more  and  more 
probable  that  it,  in  union  with  other  fatty  acids,  must  be  regarded  as 
the  cause  of  diabetio  coma,  as  the  pupils  of  Naunyn,  mentioned 
above,  have  for  years  maintained.  Hence,  in  diabetic  coma  we  have 
to  deal  with  an  acid- intoxication  of  the  organism,  in  which  it  is  to  be 
assumed  tliat  the  given  acids  only  a*  aeid»  are  poisonous — that  is, 
by  the  withdrawal  of  alkalies  from  the  blood. 

In  clone  relation  with  the  withdrawal  of  the  acids  stands  (according 
tn  Ilnllervonlen,  Stadelmann)  the  separation  of  a  substance  with 
which  the  organism,  oa  long  as  possible,  attempts  to  neutralise  the 
pernicious  acids:  the  separation  of  a/nmonin  in  t/ieurint.  Wecannot 
go  into  the  subject  here,  for  the  reason  that  the  quantitative  deter- 
mination of  ammonia  does  not  oorae  within  the  province  of  this  work. 

[The  Tmnalator  adds  here  a  summan,-  of  Stadolmann's  observations 
uimii  "  Diabetio  Coma."  aa  given  in  the  A/mtriran  Journal  of  M« 
Mt<lie(il  Scitrncfs,  taken  from  D^tUKh  med.  WoehtiUKhrift,  1889, 
No.  46 : 

"  1.  Diabetic  coma,  apart  from  accidental  coma  due  lo  otlier  cause*, 
occurs  only  in  the  case  of  diabetio  patients  whose  urine  contains 
oxybutyric  acids. 

"  2.  .\lmost  etiuivalent  in  value  with  the  recognition  of  oxybutyric 
aoid  i.i  llie  ilelermination  of  the  amount  of  ammonia  in  the  urine; 
while  it  in  aUo  fur  easier  of  performance. 

''3.  Diabetic  patients  with  an  excretion  of  ammonia  of  more  than 
one  and  one-tenth  grammes  per  day,  are  in  danger  of  becoming 
Mvere  aw«  of  the  dwcase. 
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"4.  PalienU  excreting  two,  four,  six,  im<i  more  grammeB  of  ito- 
monin  dnily,  need  eonftant  vrittchiiig  by  t))i!  physiciitn,  nnd  kre  in 
cousUtnt  danger  of  pmuitig  into  diitbetic  coinn. 

"5.  If  tlio  det«rmitiatiou  of  tho  pmcnco  of  onybutyric  acid,  or  th»' 
eiitimiition  of  the  amount  of  iiniaionin,  citnnot  bo  carried  out,  at  least 
tli«  chloride-of-iron  \t»i  should  be  mnilc^.  If  thiii  givo  a  more  poaitiv* 
reaction,  oxybutyric  acid  in  present  in  the  urine,  and  the  caMS  answer 
to  the  slatementa  made  in  the  thinl  and  fourth  concloaiona.  The 
converse  of  thia,  liowever,  ia  not  always  true,  for  there  are  cases  of 
diabetes  with  oxybutyric  acid  in  the  urine,  and  even  Buffering  from 
diabetic  coma,  the  urine  of  which  does  not  give  the  chloride -of- iron 
reaction."] 

Regarding  the  occurrence  of  the  two  compounds  of  sulphuric  acid* 
or  of  the  products  of  their  decomposition  (here  aUo  belong  indicao, 
which  has  been  previously  mentione<i,  indoxylfttilphurie  acid),  ^u>  of 
ptoniaTnes,  ferments  (eapecially  pepsin),  see  the  various  special  worksd 
upon  the^e  subjecu. 


The  Urint  a%  AffteUd  ijf  MudMnfu. 

The  detennination  as  to  whether  a  medicine  lina  been  taken  or  not 
may  often  be  of  diagnostic  importance.  A  number  of  medicines  may 
be  directly  detecte>)  in  the  urine;  to  those  not  eusily,  or  not  at  all, 
demonstrable  to  a  slight  extent,  according  to  Penioldt's  recummenda- 
tion  III*  M  partictilnr  case,  we  can  add  one  easily  demonstrable. 

If  we  find  in  the  urine  the  reaction  of  demonstrable  medicines  that 
have  been  given,  then  we  can  nstiirally  assume  that  any  other  which 
was  mixed  with  it  has  been  taken. 

lwh'(i«  o/poltM»ium.  Aild  a  couple  of  drops  of  red  fuming  nitiie 
acid  and  about  one-quarter  as  iiitich  chlnroform  as  there  is  of  urine; 
iiliiike  it;  the  chloroform  gradually  settles  down,  colored  re<ldish* 
violet. 

Bromint.     The  same  method ;  chlorofonn  colors  it  brown-yellow, 

.Salurylte  acid.     The  urine  is  made  a  bluc>violct  by  tlic  chloride  of 
•pon  (not  Burgundy -red,  see  Diaccturia),     When  the  amount  of  «ali< 
eylio  acid  is  small,  we  shako  up  the  urine  (to  which  some  »ulphuriQ, 
acid  has  been  adiio<))  with  elticr  und  then  apply  tlie  test. 

Rhulntr!'  and  »mtia,  see  p.  411. 
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Carbolic  acid,  also  naphthalin,  rftorcin,  etc.  Upon  standing,  the 
urine  becomes  olive-green  to  brown-black,  even  black  (hydrochinon). 
Exact  determination  requires  particular  nwthods. 

Salol.  Urine  containing  this,  as  well  as  carbolic  acid,  becomes 
green  to  black,  and,  at  the  same  time,  responds  to  the  testa  for  sali- 
cylic acid. 

Antifebrin.  Add  one-fourth  volume  of  a  concentrated  solution  of 
hydrochloric  acid  in  a  reagent-glaaa ;  boil  for  a  few  minutes ;  cool ; 
add  a  few  c.c.  of  a  three-per-cent.  solution  of  carbolic  acid  and  a  drop 
of  dilute  solution  of  chromic  acid.  The  mixture  becomes  red ;  after 
the  addition  of  ammonia  up  to  an  alkaline  reaction,  a  beautifiil  biue. 
(After  Miiller.) 

Antipyrin,  thattin.  Red  coloration  with  chloride  of  iron;  more- 
over, thallin  urine  ia  green-brown. 

Works  upon  Chemical  Analysis  and  Toxicology  give  further 
information. 


CHAPTEK    VIII. 

EXAMINATION  OP  THE  NEBV0D8  STt-HTEM. 

Aratomt;  Norjul  ahv  Patholooical  PiiysiotoOT, 

Only  a  •ketch  of  whit  is  nitwt  imiwriunt  cud  l>«  given  here.     For 
ftirt)i«r  particulfirs,  oev  the  special  text-books  upon  ihc  flutijccl. 

1.  TH8  COBTICO-Ml'MTLAR  TRJICT(THE  PYRAJItDAI.  TRACT,  FLBCHSM). 

It  h&a  its  origin  in  the  wtcnlled  ptiycho-inoior  centres  of  tlis 
oorticul  suhalanoe  of  tho  curobrum.     TbflM  lie  in  the  iDotonourlical 

Pi«.  tM. 

^^^--^fcnhB  pimcMitnlb 


laH«]  vi*w  at  tk«  bnin.    lOtmbiMd  A«n  Boiu.)    Ojri  ud  lobuU  nMriwl  wMi 
iiaUqus  ijfe,  1^0  •ulcl  mix)  Dinirai  wllb  iUli«  Ijpe. 
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Fi<..  1*0. 


/Ct/u'ntl 

DlBpKin  at  tlie  uiotor  IrwU  ot  Hun  (uhI  iien-o  Mid  of  lli«  narra  of  Uia  azUitaiftiM. 
iBiimaMk)  At  A.B,  C,  ar*  in^ioklc-l  aiippoMd  looaJ  diwMna.  ^,  Imi'oti  vflK*  laA 
■ill*  at  the  Inti'rnal  (b]i>iiIi>.  iscMinc  'lEhl  tinnil|il*(!a  nn  iho  right  ililet  A.  loalna  of 
tha  Infl  halfofLlie  pint.  loiKhci  llie  pyramidal  Inutiif  thocilrDmilioi  orUia  ngktijd* 
anil  <if  lli«  left  (•oilil.rBiiaiDgmBMHl  p(iral}>iis:  C,  tliowi  tlia  rare  (undilion  of  uotiroasd 
Atcial  fan\jiai  atKl  paialf  til  of  tlio  •xUviiiiiiM  Satta  ImIoh  In  Ilia  |wiia. 
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r^on,  which  incltidee  lh«  anterior  \aA  posierior  ceotral  ooDTolatioDa 
■od  the  tobus  panceDtralia  of  each  hemisphere.     It  has  been  found 

ihat  the  ceDlre  for  the  lower  portJoii 
nf  Ui«  bee  (the  cKKmienanoe,  exclud- 
ing lh«  for«J>e*d),  and  the  tongnv,  ia 
frtin)  the  lower  xrction  uf  tlie  anterior 
nithor  tluui  the  punterior  central  ooo- 
volution. 

The  c*ntre  for  the  arm  is  in  iho 
middle  portion  of  the  anterior  central 
con  vol  at  ion. 

The  centre  ^  the  leg  is  in  the 
lohtu  pnmcentralis  and  the  upper 
section  of  both  ovntrel  ooiirolulions. 

Thus,  the  centres  of  llie  cortex  lie 
tolerably  wid«  apart. 

The  tracts  course  from  tliere,  and 
next  c«arerge  in  the  ooroita  radiaia, 
in  ftba-sbapc,  to  the  intemiU  cnp«ale, 
where  tbejr  lie  cloec  togetlivr  in  its 
anterior  segment,  benni  between  the 
lenticular  nucleus  and  optic  thalamus. 
Thcv  lie  close  behind  a  point  midwa; 
hetwefrn  these  [but  do  not  connect 
with  them].  Fn>m  thenco  the;  go  to 
the  foot  of  the  cnu  cerebri,  passing 
about  in  ttii-  intdille  of  it.  In  the 
pons,  the  pyraiuidal  trwcts  are  split 
up  by  tran^vcntc  Ghre«.  Tliey  unite 
again  to  fonn  pyramids  at  the  an- 
terior portion  of  tlie  medulla  ob- 
longata, and  here  tlie  pyramidal 
tracts  of  the  two  ^Iden  lie  very  close 
together.  [From  the  circumstance 
that  they  form  the  unlcrior  pynimids 
of  tlic  meilulla,  they  rccvivc  their 
name,  "  pynuaidal  tracts."]  At  the 
lower  end  of  the  medolla  the  right 


I>i^i»n  of  A*  lBn«rTaliaa  atihm 
miMclw.  (Piuily  ttnu,  Kmndi*.} 
Tlio  nuliiitloa  ■>;  th«  jyitMti  variw 
tX  diflbnut  |iar(i»n*  of  tlie  totttx 
IIM  ]i.  U3).  Fy-U,  pynunidst  Irari 
be  IIm  otrrloal  ipiiul  wrd ;  /y  L, 
pjrnmlils)  Inol  for  Uie  lumtar  for- 
lion  «f  ike  oord  i  H,  afrrrKul  oord  j 
L,  hunter  owdi  lyv  it  oralt(«i. 
Jlntiw  Ikkl  Aim  (n  tlu  luiBb*r  jwr- 
lim  eS  U>*  birI  P^'L  pum  in  ili* 
luaisl  cotoMa. 
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and  left  pvTanii<Ial  trncU  interkM,  M  lliftt  v«ry  much  the  Urg«r  pitrt 
of  iJic  flbrc-.'t  fid  to  fonn  the  literal  oolnnrn  of  the  opposite  8kle  of  the 
spinal  cord  (lateral  pvramtdii]  tmct).  Onl^  ii  xratill  port  of  tlie  Bbres 
[of  the  external  aspect  of  tbe  ]>^'raini(Lt].  without  croasinj;  lo  tlio 
opposite  side,  paM  to  tlie  (interior  I'olumn  of  the  npinnl  cord  [forming 
the  columns  ofTiirck],     (Aoterior  pjrunildal  tracta,  Pt/-  K.) 

At  different  lcv<-U  of  tlie  cord,  from  the  InKrnl  pynimidiil  tmcta, 
6breH  continunlly  pnM  to  tlio  ganglion  oell-groups  of  tlie  same  aide, 
and  iVom  iIicmc  gimglion  cells  arise  ihc  anterior  rooti  of  the  [nerve* 
of  the]  spinnl  cord.  Thofc  unite  witli  the  pcMleriur,  and  form  with 
them  the  mixed  pcriphcrul  nerve*.  In  these  the  motor  iracio  ptx»«  to 
the  musctea. 

The  tracts  for  the  motor  cranial  nerren  ncpuriite  sucoewively  in  the 
])ons  and  oblongata  from  the  pjrramldal  tracts,  decussate  and.  at  the 
floor  of  the  fourth  ventricle,  enter  the  grev  nuclei  of  the  ponii  an<I 
oblongata,  whifh  consist  oT  2>i)gli(i"  cells,  perfectly  annlogoiu  to  the 
anterior  horn  ganglia. 

Fla-Kt. 


sir  w 


t/ooalina  of  the  uadai  at  th«  cnnf*]  nsnra*.  (Eoiiorb.)  Tha  nlilo«ig»lB  ami  {wno 
iir«i  n'prtHiiil^d  ■*  inuiBparcnt.  Tlw  uuclol  of  Muwtlun  an  int,  lb*  oiolur  an 
black. 


The  centres  of  the  cortex  are  thoao  of  voluntary  motion ;  the 
centres  of  the  anterior  horiut  simply  convey  thcao  to  the  peripheral 
nerves.  Moreover,  they  are  the  rollex  xpinal  centres,  in  that  they 
receive  sensible  irnlation  from  tlie  poatorJor  roots  of  the  spina)  cord 


456 


SPECIAL  Dt.W.yoSlS. 


(tte  U'low)  nnd  tmoiipoM  thmn  into  motor  •timuli,  whieli  ihvy  oonvejr 
to  thft  iintcrior  rooU, 

But  lioth  contrsi  opporniuses  kIm  Itavc  troplii<:  iolliinices — thnt  is, 
they  preDide  ovit  the  nuirition  of  n  certnin  section  of  thv  curtiou- 
mttKcuhir  tntcc  Thu  corticol  centres  presido  over  the  nutrition  of  the 
fibres  until  thcr  enter  ihc  ganglis  of  llio  sntorior  hum.  Theso  latter 
control   thv   nutrition    of   the   poriphernl   nen'e-fibres   sntl   of    the 

Paralysis  is  produced  by  nny  lesion  (local  disease:  beiaorrluige, 
softening,  inflAmmiition,  tumor)  nt  sny  point  in  the  cortico  musciilar 
tfiict  which  disturbs  the  cealrnl  ganglia  or  interrupts  the  course  of 
thf!  tract.  According  to  the  location  of  the  lesion,  this  puralrsis 
shuns  diflbront  chtirncteristics ;  and  tliese  may  pnmarily  be  studied 
from  three  points  of  view: 

1.  If  the  lesion  is  located  in  the  cortex,  or  alTeots  tlie  tracts  above 
tlifi  point  of  declination,  then  the  paralysis  is  upon  the  opposite  side 
of  the  body ;  on  the  contrary,  lesion  below  the  decussation  produces 
pamlysisof  ihc  same  side.  If  loc»led  !u  the  pons,  it  niay  happen, 
for  example,  that  besides  the  pyramidal  tract,  which  as  yet  has  not 
decussated,  it  affects  the  6bres  of  the  ficliil,  which  have  already 
croeeed  over  (see  above),  it  then  causes  paralysis  of  the  opposite  side 
of  the  body  and  of  the  same  side  of  llio  face,  hence  these  two  cross 
each  other — hemipUffin  eruciata  acn  alUrana, 

2.  If  the  lesion  affects  a  cortical  centre,  or  a  point  in  tlie  pynmidml 
tract  in  the  brain,  the  pons,  the  oblongata,  tlie  spinal  cord  nbovu  the 
point  of  entrance  of  the  particular  tract  into  ganglia  of  the  anterior 
horn  (or  the  analogous  gray  nuclei  of  the  ohlongala  or  of  the  pons), 
then,  because  tlie  trophical  influence  of  the  cortical  centre  from  shove 
ceases  at  that  point,  the  affecled  tract  degenerates  just  up  to  the  cor- 
responding cells  of  thi-  anterior  born,  while  these  and  the  [wripheral 
nerves  and  the  muscles  do  not  degenerate.  This  degeneration  of  tlio 
pyramidal  tract  does  not  in  itself  causo  any  further  clinical  phe- 
nomena. On  the  other  hand,  if  the  lesion  is  in  the  anterior  bom,  or 
downward  from  there  in  the  motor  tract,  there  is  degeneration 
downward  of  the  nerres  and  muscles  supplieil  by  the  portion  which  is 
tlio  seal  of  the  lesion.  In  the  latter  nise,  wo  iinvo  the  clinics]  evi- 
dences of  degeneration  (rapid  diminution  in  volume,  diminution  or 
loss  of  electrical  reaction,  and  other  signs  of  d^eneration,  see  below). 
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S.  Since  the  Mntrvs  uitd  trwts  to  the  diifDrcDt  soctioiu  in  Mint 
inatuDccs  lie  wide  npart  nnd  Id  others  l'Ioho  uigvtIuT,  a  certain  extent 
of  leeion,  according  to  Its  locatioo,  will  cause  n  puulyais  widely 
dilTereDt  in  its  extent : 

(a)  A  lesion  of"  considerable  extent  located  in  the  cortex,  or  in  the 
corona  rodiala,  just  under  it,  generally  affects  the  centre  for  one-half 
of  tlie  countenance,  or  sn  arm,  or  »  leg  (munoplcj'ia). 

(/•)  If  locateil  iit  the  internal  capsule,  then  the  lesion  need  not  be 
ao  very  Urge  in  order  to  prodace  a  paralysis  of  the  vhole  of  the 
opposite  side  of  the  body — hemiplegia.  This  points  to  the  eras 
cerebri. 

(c)  If  tlie  lesion  is  in  the  cord,  wliere  the  motor  orgtms  and  all 
the  other  ner\-ous  organs  of  the  hmly  lie  close  together,  it  eiksiljr 
Musea  paralysis  of  both  sides;  thus,  lesion  of  the  dorsal  portion  of 
ihe  cord  pniJnces  parulysis  of  boih  lower  extremities,  or  paraplegia 
inferior ;  lesion  of  the  cervical  portion  of  the  cord  someiimca  causes 
ptralysis  of  both  arms  and  both  legs,  or  only  ibe  former — paraplegia 
superior  seu  ttrucbiitliii. 

To  the  above  statemenls  we  may  add  still  another; 

{({)  If  the  lesiun  is  in  the  pons  and  oblongata,  it  may  eAsily  uRect 
to  u  conniilerable  degree  the  centres  that  are  very  essential  to  life, 
as  the  rtiipiru  lory  •centre,  vagus-centre  for  thf  heart,  and  death  may 
soon  fiitlow.  Often,  if  tliere  is  heinurrhuge  or  softening,  it  may  tsko 
place  inimeiliatiOy. 

A  local  diiKwe  at  the  base  of  tlie  brain  injures  tlte  cranial  nerves 
which  go  ofT  from  that  point  If  it  is  locniod  in  tlie  anterior 
cranial  fossa,  the  olfactory  nerve  will  be  affected;  if  in  the  middle 
orsnial  foMO,  it  may  cause  disease  of  the  opticus,  oculomotorius, 
trocbleoris,  nbilucctiK,  sometimes  also  the  olGutoriux ;  if  in  the 
posterior  fotta,  the  trochlcnris,  abducens,  facialis,  acusiicus,  glo«ao- 
phoryageus,  vagus,  aceeuoriiist,  oomc  under  consideration.  The 
dis«M«  may  be  bilatersl.  Sco  the  illustration,  whidi  sliows  Iiuw  the 
difformt  nerves  come  together  at  the  base  of  the  skull.  From 
simultaneous  injury  to  the  crus  cerebri,  pons,  and  oblongata,  the 
pyi-ami<tid  tracts  may  become  affected,  and  pandyiiif  of  the  extromi- 
ti<-s  r<.-9ult».  in  basilar  nffeclions,  tliis  is  generally  less  marked  than 
is  the  paralysis  of  the  cranial  iicr\'Os. 
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The  fongoicg  contatu   ociljr   the   introdncUon  to  the  poiots  of 
diajftiosn  in  these  •liredHtn*.     Wc  matt  nfer  fnr  partiailin  to  the 


Fw  in. 


MnU  of  ciil  of  Ui*  tnaial  imttiu  traai  lb*  (liiiU  <  HtiLK.)  The  Bdmm  flgwM  : 
ladtMto  tlw  ennU\  neiTM;  V\.\t.V*,  Orat,  mcowI.  u<I  ihlnl  braadiM  of  Uia  Id-  , 
gMninm;  V*,  GaaaruD  guigliaK. 


diaical  t«xt-bookM,     Wp  refer  here  to  textbooks  npon  cliiiicnl  medi- 
cine,  mad  partienUriy  to  the  mcodJ  rditioo  of  EdingerV  book  ou  the 
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Strm-riirf  of  the  Centr'il  Organt  of  (Atf  JVct-vch*  Sg$tem,  llio  emond 
ttlitioD  of  which  him  juitt  appeaivd. 


2,  THK  sBssrrrvB  or  ckntrii-stal  tracts. 

The  tntot  of  th«  sensibilitj  of  iho  skin  of  the  trunk  and  of  tbe 
extremities  piU8«4  frcmi  the  wntitivp  termiiml  fibres  of  the  skin  in  the 
mixL-d  nerve*,  tlirn  into  the  posterior  rout  to  the  cord.  Prnm  lliere 
it,  for  the  most  purt,  ontora  the  posterior  horn  (it  is  doubtful  whether 
a  ftmnll  portion  nmy  not  vnter  tlio  hitcml  column) ;  it  decuesutes  bood 
after  ilsi  ontraiicv  into  the  oord — how.  we  do  not  know.  Above  the 
cord  we  do  not  know  Ihr  tiohimor  of  this  tract  till  it  rcachea  the 
leijiiiitentHrn  erurit  arrliri,  into  which  it  piWBCi.  Then  it  enters  the 
inner  capsule  behind  the  pvRtmidal  tract— that  is,  in  the  posterior 
third  of  the  posterior  pcdiinulo.  Bvvond  this,  wc  do  not  exactly 
know  it«  counc. 

The  tract  of  docp  sensibility  (uitually  called  tlic  masoular  sense) 
probably  has  the  same  course  ns  that  we  have  just  described.  Must 
probably  it  ends  in  the  motor  cortical  lone  of  tlie  central  convolutions 
and  tho  Irhas  paracentral  is. 

An  important  centripetal,  but  ooC  in  the  etrict  sense  a  sensitive, 
tract,  are  tlie  columns  of  Goll,  which  likewise  arise  from  the  posterior 
root^  which,  moreover,  only  from  the  upper  part  of  the  dorsal  portion 
of  the  cord,  and  above  that  point,  form  a  compact  bundle  in  the 
median  portion  of  the  posterior  column.  We  know  nothing  positive 
of  their  function.  Also,  the  lateral  column  of  the  tract  of  the  cere- 
bellum is  centripetnl,  which,  in  the  upper  portion  of  the  cord, 
springing  from  the  columns  of  Clarke,  goes  into  tlie  cerebrum.  Its 
flinction,  also,  is  not  entirely  clear;  probably  it  is  of  service  in 
preeerving  equilibrium. 

Severe  lesions,  or  complete  interruption  of  the  tract  of  sensibility  of 
the  skin  in  the  peripheral  nerves,  or  in  the  cord,  or  in  the  internal 
capsule,  cause  tolul  aniesthcaia  of  the  skin.  If  the  lesion  is  not 
severe,  there  is  diminution  of  the  sense  of  touch  or  a  partial  loss  of 
sensibility — a  partial  paralysis  of  sensibility,  as  the  sense  of  pain— 
and  this  tatter  is  fre>)ueni.  especially  in  fiiiiciLse  of  the  spinal  cord. 
Anxstbesia  from  local  diNciLie  of  the  internal  capsule,  or  of  the  spinal 
cord,  munifeiits  itself  upon  the  opposite  sid«. 
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».   CKNTRKS  AND  TRaCT:§   Ul'  TUB   8PKCUL  SBMIB. 

(a)  Siglit.  This  tract  passes  from  tbe  retinn  in  the  eyo  to  tlie 
cliin-ini.  Here  occurs  a  peculiar  partial  ilocussation  (scrot-ilecaawiiont 
which  in  a'produced  in  Fig.  1+4;  llie  opiic  nerve-filires  IielongiDg 
tlitt  oilier  hiiir  of  the  retina  do  not  cross,  those  helongiog  to  the  inner 
hnlf  <lo.  Thi'Ti  it  paitees  in  the  optic  tmct  to  the  anterior  corpus 
qunilrigrmitiijiii,  hikI  frnm  there  in  the  posterior  third  of  (he  posterior 
limb  of  tlto  intcniiil  capsule  entering  into  relation  with  the  pulvinar 
of  the  optic  thahtmu.t  and  the  corpus  geuiculum  exl..  and  then  8pr 
oiit  obliquely  backward  and  upward  in  the  cortex  of  the  occipital  lobo.^ 
The  tDoM  imporlnnt  painta  in  relation  to  (hiit  nerve  ure  tlic  following: 


Tm.  I H 


OI«gn)north«upt!<in«rr»-flbrMiii  th«cibiMni. 

1.  That  pathological  prooe^ea  at  the  hose  of  tJie  brain,  itnd  lesions 
in  the  piiflterior  end  of  the  inner  capsule  (causing  a  aimultancous  hemi-i 
anfeatheAiH),  nf  the  pulvtnar  of  the  0|>tic  thulninu.'i,  or  of  the  occipital 
lobe,  profliice  di.tiurbances  of  vinion. 

2.  That  every  complete  do-Hruction  of  the  cortical  centres  in  tbe 
occipitid  lobes,  nst  well  ns  of  the  tnici  from  there  to  the  chiasm,  cuu 
off  the  iiaprcwionA  of  flight  from  the  outer  half  of  the  retina  of  Ui> 
siimc  aide  and  the  inner  half  of  the  cppooite  aide,  thus  firom  synony- 
mous halm  of  the  two  retinte.  Thnit.  hcmiopia  and  hemianopsia  ore 
produwl  (m}«  umler  Kye). 

{b)  Hearing.     The  acoustic  nerve  passes,  together  vilh  the  facial, 
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to  tli«  obloiigntti,  lo  tlic  acoustic  ganglion,  in  regard  to  which  wo 
eanoot  liere  rnt^r  into  furtluT  detail.  In  its  ceairal  course  it  cometi 
into  relation  with  iho  cerebrum,  and  then  appears,  probftbly,  in  the 
most  po!it«nor,  si>niiilivfl  portion  of  the  internal  capsule,  whence  ii 
spnaiii)  out  in  the  cortex  of  the  temporal  lobe  (ii«e  Word-dcafiii>s8). 

{e)  Smelt.  Of  the  oll&ctory  nerre  perba|)S  nothing  more  is  to  be 
•aid  than  that  itn  centripetal  tract  aeems  to  pass  through  the  posterior 
portion  of  the  intrmal  capsule. 

{d}  Tattle,  llic  aenite  of  la«t«  is  locat^l  [chiefly]  in  tlie  glotno- 
plurjngea*  ncrvo,  distributed  to  the  pulaio  and  the  poatcrior  thinl  of 
tho  tongufi,  by  which  iiervv  it  is  conveyed  to  ihv  oblongata.  The 
couime  for  the  anterior  two-thirds,  however,  i«  compliatte^l:  as  the 
obordft  tymjinni,  it  first  pacs«s  in  the  lingind  nerve,  but  leaves  this 
■nd  goes  to  tlto  facial.  Imvm  this  again  at  tin;  geniculate  ganglion,  and 
probably  eilends,  as  the  greater  itupcrGcial  petrotuil  nervo.  Vidian,  and 
the  sf^ienO' palatine  gnnglion,  to  the  trigeminus  (aecond  branch),  going 
toward  ilie  ccnlrv  with  thia.  Wc  again  meet  the  fibre*  of  taate  in  the 
poaterior  portion  of  the  inner  capsule. 

It  is  rery  iin]>ortanl  to  note  tJie  participation  of  the  sense  of  taste 
at  the  anterior  portion  of  the  tongue  in  peripheral  -piuralyais  of  the 
fiieial,  and  also  (according  to  Erb  and  others)  in  disease  of  the  tri- 
gcminns  situated  high  up.  as  well  as  in  lesions  of  the  posterior  portion 
of  the  inner  capsule  (heraiiesthcsia). 

Until  we  come  to  the  symptomatology,  we  delay  speaking  of  all 
other  points  regarding  localixation  of  the  brain,  especially  regarding 
qihasia  and  the  phenomena  asMwiated  with  it,  and  r^arding  the 
oiigjn  of  eertaja  foroia  of  convubions,  of  vertigo,  eovrdination,  etc 

4.    RESiAKK.'!   VPOTI  THK   VESSELS  SD?rLTIXO  THE   BRAIV. 


The  brain  is  supplied  with  blood  from  the  two  intomal  carotids  and 
firooi  the  vertebral  artery.  The  right  and  left  vertebral  unito  at  the 
basilar  surface  of  the  pons  to  form  the  basilar  artery ;  thia,  again. 
divides  at  a  point  corresponding  to  the  anterior  inferior  border  of  the 
pofw  into  the  two  posterior  cerebral  arteries,  which,  by  the  posterior 
eotnmuoicating  nneriea,  fons  a  ooniteetion  with  the  carotids  (the  circle 
of  ^Villia).  Ill-sides  the  ophthalmic  and  the  pootorior  communicating, 
tke  earotid  gives  off  the  anterior  communicating,  which,  with  ita 
opposite  fellow,  complies  tlii;  circle  of  Willis.     There  also  arises  from 
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tbft  nrotid  tho  midJIc  cerebral,  tli«  [liirfJEti^i,  nnd]  awnt   im|>orUnt 
vcsfcl  of  the  bmin. 

or  those  rcMcls  the  grentCHt  iiit«r<Mit  suncht^  to  thi)«6  which  puppty 
tho  pons  and  mHuIln,  and  the  matt  important  part  of  the  cortex  sad 
tlio  internal  capaalf. 

Tlio  pons  und  medulla  are  chiefly  supplied  by  the  basilar  and 
vertc-brols.  The  brHnuhett  of  thow  are  tcrmlna.]  arterie«i — that  is.  thev 
do  nut  aunslomose  with  enuh  other,  or  with  other  brunche«i  in  their 
neighborhood.  Hence,  thromboBis  or  emboli  of  such  bmnehes,  or,  for 
instance,  of  a  part  ofihe  basilar,  immediately  produees  arrest  of  fiino- 
tion,  and,  besides,  unless  the  stoppage  is  again  removed,  produces 
■ntcmic  necrosis  of  the  aifecled  portion  of  the  pons  or  medulla. 

Tlie  region  of  next  importance  is  that  supplied  by  the  middle 
cerebral  artery  (the  artery  of  the  fissure  of  Sylvius).  This,  as  well  aa 
the  regions  of  tlie  cerebrum  supplied  by  each  of  the  two  other  arteries 
supplying  portions  of  the  cerebrum,  divides  distinctly  into  two  porla, 
wbicli  do  not  anaatomoso  with  each  other,  into  an  inner  and  a  cortical 
portion.  The  inner  region,  supplied  by  the  middle  cerebral  arlerj 
and  its  branches,  embraces  the  inti'mal  capsule,  with  the  exception  of 
its  posterior  section  (sensory  tract),  the  lenticular  nucleus,  the  greater 
part  of  the  caudate  nucleus,  and  a  part  of  the  optic  thalamus.  This 
internal  region  of  tho  middle  cerebral  artery  (artery  of  the  foaaa  of 
Sylvius)  is  sharply  distinguished  from  the  neighboring  regions  of  the 
other  arteries  of  the  brain:  there  are  no  anastomoses;  hence,  con- 
tinuous occlusion  of  this  vessel  at  its  root  must  inevitably  result  in 
softening  of  the  above-named  central  portion  of  the  brain.  The 
cortical  region  of  the  middle  cerebral  artery  extends  over  the  third 
frontal  convolution,  the  anterior  central  convolution  (with  the  excep- 
tion of  the  upper  portion,  which  belongs  to  the  anterior  cerebral 
artery),  the  posterior  ueniral  convolution,  the  superior  and  inferior 
parietal  lobes,  the  whole  region  in  the  neighborhood  of  the  fissure  of 
Sylvius,  lastly,  the  second  and  third  temporal  convolutions.  This 
cortical  poition  of  the  artery  of  the  fossii  of  Sylvius  seems  to  anasto- 
mose, in  individual  instances,  with  the  neighboring  cortical  regions  in 
a  great  variety  of  ways ;  for  this  reason,  occlusion  of  the  artery  in  only 
a  part  of  the  cases  rcsulu  in  softening  of  this  cortical  portion  of  the 
brain. 

The  optic  centre  of  the  occipital  lobe,  the  corpora  (luadrigcmina. 
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tn<l  th«  postoriiir  portion  ui'  the  inconial  ciipsulo  nre  Huppliml  by  the 
poMtt-rior  oerobnit  artery. 

The  prominence  of  the  middle  cerebml  nrtt-ry  consi«l«  nut  only  in 
tlio  fitct  tlint  it  supplin  tlie  tno>t  JuporutDt  portion  of  the  cerebrum, 
but  bIdo  bccna.'m  il  i»  within  this  region  that  both  hemorrhages  and 
emboli  ino«t  frequcmtly  occur.  Thete  two  disturbances  chiefly  oflfect 
the  iiuemnl  region  of  tb<  nrtery — the  hemorrhages,  probably,  bocauiie 
the  prcssuri-  itt  highest  in  Uio  branchen  that  go  directly  off  from  its 
root,  or  that  here  it  felt  mo«t  strongly  the  rapid  changes  in  the  power 
of  the  heart;  but  emboli  much  more  froqaontly  disturb  the  inner 
territory  than  the  cortical,  bccnuse,  as  was  mentioned  before,  there 
•re  no  anastomoses  in  the  former  region,  whilo  in  the  cortical  there 
ftre.  In  the  relation  of  the  left  carotid  to  tlie  aortn  (going  olT  at  a 
Tery  acute  angle)  seems  to  lie  the  explanation  nn  to  why  emboli  are 
much  more  Irequent  in  the  Ivf^  middle  cerebral  artery  than  in  the 
right. 

STMPTOHATOLOOY   ASO   MbTHODS    of   EXAMINATmK. 

EXAMIVATtO?;   OF  TIIR   flBAT  OF   DISBAPB. 

We  learn  from  the  physiological  propertiea  of  the  nervous  systetn 
that  when  afTected  by  disease  there  is  little  or  nothing  to  be  seen  at 
tlio  ileal  of  the  disease,  while  the  symptoms  are  manifest  at  other  por- 
tionfl  of  the  body  often  <[uile  distant  from  it.  Besides,  the  biain  and 
spinal  cord  are  almost  entirely  removed  from  the  possibility  of  being 
examined,  on  account  of  their  bony  casements.  Lastly,  very  oOen  a 
local  diaeiuio  of  the  nervous  nystem,  although  it  causes  pronounced 
phenomena,  is  locally  very  indiiitinct.  For  all  these  reasons,  the  local 
examination  of  the  nervous  system,  in  a.  number  of  its  diseases,  ia 
quite  subordinate.  Still,  wo  place  its  consideration  lirst,  because  in 
t  systcmatie  cxnmiiiniion  it  belongs  there:,  and  because  the  expre.'<«ioti 
of  our  opinion  cannot  at  all  affect  the  value  which  it,  never theleMM,  in 
many  respects  poiwcsscN. 

T/ie  Skull. — The  minority  of  the  diseases  of  the  brain  and  its 
Qovorings  run  their  course  without  any  manifest  effect  upon  the  hIcuII  ; 
indeed,  there  is  no  disease  of  that  organ  in  which  it  may  not  more  or 
leM  (Vequeiitly  happen  tlmt  alterations  in  the  skull  were  entirely 
wanting.     If  there  are  such  alterations  in   a  portion  of  the  cases. 
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tb«y  are  secondnr^  in  their  rulure.  dependent  upon  diwaM  on  th« 
inner  suHitoe;  in  otber,  more  rare  ciise«,  the  alterations  of  Uie  skull 
are  tlid  caoite  of  the  diwase  of  l)io  brain. 

Aj  metliodii  of  exunination,  we  mention  inapectton,  [lalpation,  mad 
mewaring  or  tracing  the  sh«pe  of  the  cranium  upon  jxtpiT. 

Tht  Silt  of  tht  Orattinm. — Genersllf  this  U  ilrtrrniined  by  the 
circumfoTvnco  of  iho  he»<l  over  the  gUbdlti  and  the  occipital  protu- 
bi^ranco,  and  by  mtimatitig  the  relation  between  the  brain-case  proper 
and  die  face.  Thia  latter  can  be  measured  simply  by  the  eye.  Id 
the  newly  born  the  circumference  of  the  head  is  39  to  40  cm.  (accord- 
ing to  othera  somewhat  less).  In  the  course  of  the  first  year  it 
tncressea  to  about  45  an.,  and  from  then  to  the  beginning  of  the 
nretfth  year  to  oO  cm. ;  in  adults  it  amounts  to  about  56  cm.  (in  women 
it  is  generally  somewbut  le.w  than  in  men). 

Marked  enlargement  of  the  cranium,  macrocepbalii^  (to  80  cm.  itnd 
more  in  circumfeTenoo),  occurs  with  bydroci'phalus,  if  tlic  fontaneUes 
hare  not  yet  closed.  Then  the  frontul  boncn  juarlicularly  project;  tiie 
counlenauce  is  proportionally  too  small,  the  eyes  nre  Erected  down- 
ward,  the  exjiression  is  oflen  peculiarly  staring ;  the  fontanelles  are 
vi-ry  l&rgu  and  remain  open  for  a.  long  time ;  the  cranial  bone»  iir« 
thin.  Hydrocephalus  which  occunt  later,  when  the  iikull  has  already 
closed,  cauHcs  little  ur  no  enlargement  of  the  head. 

Moreover,  a  somewhat  considerable  maorocephalus  i*  peculiar  to 
the  rbacliicic  skull,  and  is  here  dependent  upon  thickening  of  the 
bones  of  the  skull.  Hut  it  is  generally  somewhat  aiirnilnr  (caput 
ijuadrstum).  There  is  no  notable  rccewion  of  the  honc^  of  the  &c« 
OS  in  the  former;  the  bones  give  the  impn'-ssion  of  being  dense,  only 
the  occipital  bone  is  nnietimcs  very  thin,  even  as  psper,  sometime* 
upon  presturc  crackling  like  parchment  (be  careful !).  (lero.  too, 
the  fonCanelI('«  remain  open  abnormully  long — vomotimes  into  tbe 
third  year.  The  distinction  from  hydrocephalus  is  made  in  the  firat 
place  by  an  examination  of  the  nervous  vystcm,  which  in  this  discttse 
is  almost  always  injuriously  alTccted  (as  respects  its  psychic,  intel- 
lectual, and  motor  functions),  while  in  rhaohilis  it  is  normal;  also 
the  evidences  of  rhachitis  are  to  be  sought  at  other  points  (the  infe- 
rior maxilla,  the  tlionix.  the  boncH  of  the  extremities).  Moreover,  we 
mHV  have  a  combination  of  hydrocephalus  aud  rhochitic  tliickeniug 
of  the  cranium. 
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Abnonaiilly  small  skull,  microoephalua,  is  naturally  ounecteil  with 
abnormally  small  braJD,  thus  noceasariljr  with  idiooy  (see). 

I^orm  of  the  Skull. — Departure;)  from  the  typical  form.  Here 
belong  dotichocephiilus,  bni<.'liv<''<-'pbii]ii<i,  anil  olKcr  forms  of  licnil  wbicli 
are  often  met  with  without  any  pnthologieal  CDDdition  of  the  brain, 
but  also  in  congenital  malformation  of  the  bnin,  u  in  idiou.  Aayia- 
metry  of  the  akull  likowiae  oecura  with  this  condition,  but  ateo  not 
mfrec|uently  witli  pereona  who  are  perfectly  healthy  and  intelligeut. 
We  discover  the  asymmetry  of  the  skull  by  viewing  it  from  above  or 
by  tracing  it  upon  paper :  measuring  the  sagittal  and  the  large  trans- 
verse diameters  of  tlie  cranium  with  the  caliper?*,  and  making  an 
outline  with  a  strip  of  lead  as  was  described  upon  page  163,  in  the 
examination  of  the  form  of  tlio  thoraic. 

Circumscnbed  projections  and  dcpreesions  have  much  greater  path- 
ological significance,  the  latter,  however,  very  fitijuenily  not  with 
reference  to  disease  of  tlie  brain  but  as  signs  of  a  general  disease. 
Projections  occur  in  diseaac  of  the  cmnial  walls  and  of  the  dura  mater," 
and  these  are  chiefly  syphilitic  gummata,  carcinoma,  and  sarcoma. 
Sioking-in,  depressions,  impressions,  may  be  traumatic  If  there  is 
defect  of  the  bony  wall  the  defect  miiy  fwl  like  ii  fintauelK  Soft 
and  slighily  depressed  [or  depreBsibleJ  round  spot*  are  eometimea 
present  in  carcinoma  of  the  cranial  vault.  Very  important,  lastly, 
are  scar-like,  round  depressions  over  which  the  scalp  is  adherent,  and 
which  often  contain  an  actual  scar:  these  occur  as  the  result  of  heated 
syphilitic  gummata.  or  deep  ulcerations.  All  tliese  appearances,  but 
especially  the  tmumatic  and  syphilitic  depressions,  are  of  the  greatest 
disgnoHtic  imporlnncc.  When  the  skull  is  thiolcly  covered  with  hnir 
they  may  bo  easily  ovcriookcJ,  if  we  do  not  examine  it  with  the 
greatest  care  by  feeling  nil  points. 

In  making  the  examination  of  the  cranium,  it  is  of  the  gre»te.«t 
■mporluncc  that  no  should  have  a  clear  conception  of  tlie  location  of 
the  brain  and  its  dilTen-nt  ports  with  reference  to  its  bony  oaAetaent. 
Wc  cannot  hero  go  into  particulars.  t>uC  attention  is  called  to  Fig.  14,'i, 
from  which  we  especially  loarii  tlie  relation  of  the  so-called  motor 
iwrtioil  regions  of  the  temporal  and  occipital  lobes  to  the  cranium. 

*  Th«  ItaovMji*  Bnil  (iKDillnno*  <it  lunmni  nf  tlui  enaiiiin  wimd  bj  moaJDjooda 
aad  oapIuilaotW  an  Uajfbt  m  worka  iipoo  ■iirBtrjr. 

SO 
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The  mottt  important  point  is  that  tfa«  motor  cortical  region  IIm  jasi  in 
limit  of  a  vertical  line  iliawa  tliroogfa  the  extenud  orifice  of  the 
auditunr  canaL 

Fw.  lU. 


BxphoatloM  ot  th»  lofopsphtod  TalUiim  brtwMa  the  aar^M  of  lb*  bniu  ud  Um 
ikM.  e,  fimnn  oT  Bottudn;  JlCmai  VC^  p«<Mriur  it»i  ■aiMior  emtnl  mvitiolu- 
^01  8. 8,  S,  tmm  af  Sylvia* :  P.  F,  v^fe  ft  lowir  pannlal  labMi  O,  oorijiltol 
M»i  C».«nUUuin  I  T,  tempoml  lot*;  F.  Franlal  Mm.    (Siuiirax  ^m  Eon.) 

SetuibilUjf  »/  fAe  Cranium  to  Preuure. — This  is  ascertained 
by  precvurc  irilh  tlic  fingn-  or  by  gentle  Stroke  with  llic  tip  of  tlie 
finger  or  the  perciwsioii  haminvr.  Oenerol  srniiibilily  to  preaMire 
Dcount  in  nervouuiew,  especially  nerrous  juitn  in  the  hnw).  ^Ve  alao 
aometimn  nect  with  circu  in  bribed  scD.'ubility  to  {irtsauro  in  nervous- 
nesK,  ako  in  )iy«leria ;  but  nomctimes  the  latter  oorresponds  with  • 
drcuiD»mh«(l  nKningitix,  tix  ihiit  may  be  oanwd  chiefly  by  tumors, 
Bb»cf««  of  the  bmin.  etc.  If  ih<-r<.-  are  other  ngns  nfa  diiieaiw  ofihia 
diameter  preaent,  then  its  topical  diagnosia  may  l>e  aided  by  paljKirion 
and  percusnon;  by  iUtrIf  \la  n»a\a  ma*t  )h>  rvocirei)  with  caution. 

Rej^arding  the  significance  of  dltutatiuu  of  the  veins  of  the  skull, 
see  page  '160. 
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Soppanllon  of  the  oar  mnd  noM  (UtQ  Utt«r  Midom)  pi*?'*  *n  im- 
portant port  M  DBUsea  of  moniDgitis  toA  sbsoou  of  Uie  bmin. 
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THK  sn»K\.  COLCUX. 

Form.  The  signiGcflDce  of  the  exproKStonB  soolioaU,  kyphosis 
(Intoral  and  poatorior  curiraturo  of  thu  sptno)  ait<l  kyphoscoliosis  liavi' 
alrettlj  been  refcTTCtl  to  on  pugo  ^8.  Lordosis  is  nn  abnormal  rur- 
vatnre  forwnn).  If  these  curvuturos  uro  obtuse-UDglpd,  nooo  of  them 
have  a  dclct«rious  cfTvcl  upon  the  spinal  cord,  or  at  least  only  excep- 
tionally. Aeute-angled  kyphosis  (gibbous),  as  is  usually  causod  by 
caries  of  the  verlebnc,  also  by  fracture  of  a  vertebra,  is  of  mucii 
greater  importonco,  [causing]  compreasion  of  the  cord.  It  is  to  be 
remarked  that  in  order  to  reoognixe  slight  lateral  corv&turo  it  is 
desirable  to  mark  tlic  fipines  of  the  verlebrfe,  vritlioot  moving  the  skin, 
with  a  blue  crayon,  and  then  to  observe  carefully  the  lino  tbat  is  thus 
formed.  Any  weakness  or  paralysis  of  the  muscles  of  the  spine  on 
one  or  both  sides  may  lead  to  seeoudtry  curvature  of  the  spine,  espiv 
cially  to  scoliosis  and  lordosis;  sec  still  further  regarding  this  under 
Function  of  the  Muscles. 

DiminUhwi  mobility  of  the  apinal  column,  if  it  occurs  with  respect 
to  the  whole  length  in  persons  of  mature  years,  is  often  not  patho- 
logical. Complete  general  stiffness  occurs,  also,  in  arthritis  defonnana. 
If  tlio  stiffness  is  limited  to  a  certain  portion,  while  the  rest  of  the 
rertebno  have  free  motion,  this  is  of  pathological  signiBcance  (almost 
always  due  to  caries,  and  here  we  sometimes  have  slifTness  without 
curvature  of  the  spine).  Forcible  bending  is  ihen  generally  painful. 
The  spinal  column  is  abnormally  mobile  whon  there  is  weakness  or 
paralysis  of  its  extensor  or  flexor  oiuscles  in  young  persons.  This  is 
especially  marked  in  juvenile  muscular  atrophy,  oOen  in  connection 
witli  habitual  curvature. 

SentitiveneM  of  the  vertebral  column  to  pretture  (especially  of  the 
«piiie<i  of  the  vertebrae)  may  have  a  groat  variety  of  significance. 
There  may  be  palpable  disease,  especially  cariot,  but  also  tumors  of 
the  vertebrie.  of  the  spinal  meninges,  spinal  meningitis,  or  tabes ;  but 
it  uiuy  likewise  occur  with  spinal  irritation  (pfirticularly  in  the  neck 
and  between  the  shoulder-blades),  ss  well  as  in  hysteria,  and  here  it 
may  bo  excessive.     Wo  discover  this  sensibility  by  strong  prenure, 
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or  by  Hirilcing  th«  epinea  of  th«  vertcbnv.  Oftvn.  but  bv  no  mvansj 
alirityH,  there  is  ot  the  same  time  pniiiful  Hcnsibiliir  wben  a  hot  sponge  . 
or  the  cnlhodo  of  the  galvunic  current  is  passed  over  It. 

IIiTf,  also,  belongs  the  rigiilitv  of  ibc  neck  in  nicningiti!!,  particii-j 
Inrl}'  busilur — -an  imporcant  sign  of  this  diHeaso;  also,  the  rigiditj  of 
tbe  whole  spinal  column  in  spinal  meningitis.  With  ilie  former,  by 
the  conimctien  of  the  cervical  cxtcn!>oni  of  the  head,  the  Utter  is 
otita  bent  back  to  n  marked  de;;rce,  "Ijoring  into  the  pillow." 
Bdiekward  bending  of  the  vertebral  cot u inn— opisthotonus — likewise 
occurs  with  attacks  of  tctnnus ;  with  epileptic,  and  especially  hys- 
tcrinil,  convulsions.  With  (he  latter,  as  the  "  arc  de  cercle,"  there 
are  sometimes  incredible  distortions. 

The  aiuilomical  relation  of  tl)e  cord  to  the  spinal  column  is  nai 
follows:  the  cervicnl  enlargement  of  the  cord  corre«pon<ls  about  with 
the  third  cervical  or  the  Grut  donal  spine,  the  lumbar  enlargement 
about  on  the  level  with  the  ninth  dorsal  to  the  first  lumbar  vertebral 
spine;  the  ',-0Ru>  termiaalu  begins  at  the  &n9t  or  Noond  tombar 
vertebra. 

TUB   PEItlPDERAL   XERVBS   AXD  THEIR   SURROUXDIXOS. 


The  nerves,  as  the  seat  of  disease,  come  into  consideration  in  alt 
peripheral  paralyses  and  in  neuralgias  (also  among  otliers,  in  reflex  ■ 
epilepsy).  In  order  directly  to  examine  a  nerve-trunk,  an  exact 
knowledge  of  its  coarse  is  necessary,  and  aUo  of  the  organs  that 
surround  it,  from  which  an  injurious  effect  upon  the  nerve  nay 
proceed. 

By  the  examination  of  a  nert'c  we  learn  Ha  anatomical  condition : 
any  pnasible  ^ymmelricitl  thickening,  with  neuritin  or  perincurilis, 
une(|ua)  thickening  or  tumors  in  the  nerve,  with  neurofibroma, 
neuromii;  a!»>  any  po^ible  vendibility  to  pressure,  aa  occurs  with) 
neuriti.t  along  the  whole  length  of  tlie  diaea^  nerve,  although  tliis 
nay  be  entirely  sbMUt.  Finally,  here  belong  ilie  sensitive  points  in 
neuralgias  (see  below). 

Moreover,  a  special  examination  most  be  made  of  certain  point*, 
which,  from  any  cause  wliatsonver,  may  easily  be  the  starling-pMnt 
of  a  disease  of  a  pcnphemi  nerve.  These  are :  (n)  those  pmnL<i  wher 
a  nerve  h  especially  exposed  to  tranmatitun,  because  it  lies  near  tii*| 
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surface  of  the  bocly  (Mpectnlly  if  it  Bt  the  same  lime  Wen  oviT  a  boiw). 
Tbese  sJtuiiUotis  cMcntiftUy  coindilo,  in  pitrt,  witli  the  «ti>ctro>i)iotor 
points  to  b«  mentionoil  Ut«r.  Severe  injurio^,  ilei'p  ptinclaraf,  etc., 
of  conrac,  may  dotiray  n  nerve  at  any  point.  They  arc:  (A)  ncigli- 
borhoodt  where  a  n<-n-e  muy  be  cxpwtod  t»  injury  from  other  organs. 
Here  belong)!  compression  by  <levclopinc.-[it  of  callus  about  the  sMt 
of  fmoturp,  especially  of  the  bones  of  the  vxtn-mitios:  also  com- 
preasiou  and  sometimes  iaflammatory  irritation  from  glandular  tumors 
(axilla,  neck,  etc.),  aneurism,  hernia  (crumi  nerve);  lesion  of  the 
fiicial  nerve  cau-tetl  by  caries  of  the  petrouM  portion  [of  the  temporal 
bone},  etc.  Inilectl,  in  case  of  lesion  of  a  peripheral  nerve  vre  arc 
frei^uently  able  to  Sinl  the  seat  of  the  iliscaae  in  this  ccnac:  but  in 
every  single  case  it  must  be  looked  for. 

An  extremely  instructive  case  fiom  the  Btandpoint  of  diii)inoeis 
of  the  loma  morbi  was  observed  by  Erb,  which  was  reported  by  the 
author.  Tt  was  a,  case  of  ulnar  neuritis  resulting  from  exposure  of 
the  ulnar  nerve  from  the  fracturo  of  the  internal  condyle  of  the 
humerus.  The  author  has  roc«ntly  seen  a  similar  case :  both  internal 
condyles  of  the  humeruii  projected :  the  sulcus  ulnnris  was  broad  and 
shallow.  In  tbe  firat  cojl'  there  was  a  uoilnteral,  in  the  second  a 
bilateral,  ulnar  neuritis  resulting  from  fa-ijueul  injury  to  the  nerve 
at  its  exposed  point. 


KXAMI.VATIOH  OF  TUB   COXDITIO.V    OP  TUK   MIND. 

Tn  this  eectioo,  which  tonchea  upon  u  territory  foreign  to  this  work, 

— the  mental  stale — w©  must,  ^f  course,  limit  ourselves  to  a  brief 

mention  of  what  is  necessary  in  making  a  medical  examination. 

I  Mode  of  examination.    An  attentive  observation  of  the  behavior  of 

i  tbe  patient  in  bed,  the  expri^ssion  of  his  countenance,  his  position, 

tlio  reaction  to  external  impressions,  give  many  disclosures  regarding 

itJie  faculty  of  perception,  and  of  his  sensibility  [or  wellheing].  By 
engaging  the  patient  in  conversation  (taking  the  anamnesis,  page  l)j), 
we  ara  able  to  discover  more  regarding  these  points,  and  to  judge  »f 
the  intellectual  ai-tivity :  memory,  imagination,  possible  delusions,  tbe 
ability  to  think  logically.  In  lostiiig  the  memory,  we  take  notice  of 
the  recollection  of  things  thut  are  long  post,  as  well  na  of  more  recent 
events,  or  of  what  bas  taken  place  during  the  present  illness.     Tbe 
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tc«t  of  tfi«  power  of  thought  And  of  the  imn^Qation  is  made  bj  more 
or  less  simple  aritkmetiual  pmblcmK  nml  \>y  qucKtrons  irhich  are  suit- 
able to  the  social  position  uiid  the  occupatioo  of  the  pntient,  Wff 
obnrre  the  great  difference  vrhich  various  degrees  of  citooition  pro- 
duce in  patients  affected  with  the  rame  disease,  and  vrc  al«>  lako 
into  consideration  the  age  of  the  patient.  We  observe  any  possible 
diioioution  or  increase  of  action,  both  instJnvtivo,  as  the  taking  of 
food,  or  sexual  indulgences,  and  of  actions  with  ronMiotis  pnrpoee. 

This  expresses  in  general  t«rms  the  course  of  the  examinatino. 
To  be  sari>,  we  abati  ver;  frequently  be  obligoil,  in  order  to  rooognize 
the  first  traces  of  a  mental  disorder,  to  take  into  consideration 
whether  the  patient  has  changed  in  his  nature  or  behavior.  Tlin«, 
for  example,  if  a  person  becomes  suddenly  for^rotful,  carelnts,  and 
disorderly,  this  will  bare  quite  a  different  significance  than  if  lie 
had  always  from  his  yonth  been  so.  Of  course,  in  regard  to  tliese 
things  yvo  must  chiefly  rely  upon  the  staletnentfl  of  bis  relatives. 

In  what  follows  is  given  the  explanation  of  the  terms  that  hare 
bc^-n  adopted  in  the  medical  clinic,  and  the  phenomena  that  accom- 
pany the  several  conditions : 

Disturbances  of  eonscioosnev  are  designated,  according  to  their 
severilT,  an:  gtnpor,  also  soiDnoIenoe  (rieepiness,  lethargy,  from 
which  the  ptient  can  easily  be  awakened);  aopor,  in  which  the 
patient  can  only  be  awakened  by  decided  sppeuU  to  bis  seoBes :  eoma, 
or  complete  [om  of  coD9otou!tnca.4,  in  which  the  patient  cannot  be 
awakened  in  any  way.  The  slightest  degree  of  obtunded  consciouo- 
ness  manifests  itself  in  the  scarcely  noticeable  trouble  which  it  coets 
the  patient  to  collect  himself  in  order  to  answer  a  question,  or  by  hia 
indifference  with  respect  to  being  sick — a  subjective  seoM  of  weU> 
being.  Further,  (here  is  an  indication  given  by  the  sensibility  to 
pain,  and  tlie  arbitrary  or  involuntary  voidance  of  the  stools  and 
urine.  In  this  respect,  tJie  sensibility  to  pain  often  does  not  coincide 
with  the  other  manifestations  of  consciousness. 

DtMiHrbance  of  t'on»riou*mtM  oocars  t  in  acute  infectious  diseases ; 
especially  in  typhoid  fever  (see  more  below),  where  the  early  mani- 
festation of  dulness  has  diagnostic  value;  but  it  may  accompany  any 
infectious  disease,  and  may  paaa  into  deep  coma;  in  acute  poisoning 
of  various  kinds,  especially  from  narcotics;  a^  unemic.  diabetic,  carci- 
nomatous coma ;  as  epileptic,  apoplectic  coma;  in  meningitis;  in  tlie 
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Tiio$t  varying  diseases  of  tlie  brain,  eipcctnllj  in  tumora  of  tlio  brain 
uikI  its  inoniiigps.  In  tlic  dilTorcnt  forms  of  mcningltiii.,  honcivcr, 
consciousness  muy  bo  retained  for  a  remarkably  long  time.  In  tnmore 
of  tlio  bruin  there  is  oft«n  for  n  long  time  »  sliglit  obscuration.  \t 
occurs  also  in  ii^aries  and  concussion  of  tlii.>  cranium ;  in  largo  bcmor- 
rhng<^s;  in  nil  clironic  vochexta  at  the  end  of  life,  at  any  ratv  in  ibo 
lust  moments. 

A  patient  wbo  is  in  deep  oomn  when  he  comos  under  the  eje  of 
the  pliysictan  always  causes  great  difficulty  in  diagnosis,  the  grcalMt 
when  bt?  can  make  no  in({airy  in  rL-gsrd  to  (bo  patient.  Systemttlic 
examination  of  the  wbolc  body  is  to  bo  made:  of  tbo  cranium  for 
iTounds;  of  the  bean  and  vessels;  R>r  evidences  of  opoplexy,  menin- 
gitis; for  signs  of  poisoning;  of  tbo  urine,  wliicb  is  tu  bo  ilnttvn  with 
(he  cntbetcr  (for  sugar,  reaction  for  chloride  »f  iron,  for  nlbumin. 
casts;  for  certain  poisons  or  ns  evideoGO  of  certain  poisons,  liicmo- 
glubiii);  lastly,  of  the  stomach  by  evTicuation  (poisons). 

SPECUL  PHENOMENA  OF  OBTUNDKD  CONHCIOl'SXESS. 

Delirium,  that  i».  talk  and  geHticuIatious  arising  from  delusions. 
It  mny  follow  any  disturbance  of  consciotiimeas,  but  it  occurs  especially 
frequently  with  acute  infi-ctiouo  diHGa.se.t ;  with  severe  cachexia,  often  aa 
the  end  of  life  apprnachea ;  finally,  as  delirium  tremens  ocu  potalonim, 
in  chronic  alcoholic  poiaoniiig.  The  latter  manifesta  itself  by  talkative- 
ness, restleosDesB,  rapid  alternations  between  passion  and  great  anxiety, 
fear,  hallucinations  of  sight  (smnll  blnck  animals.  e<tpecially  mice,  etc.), 
loss  of  scnMltilily  Co  pain  and  cold;  besides  alcoholic  tretubling  (aec). 

Hie  expression  "  muttering  delirium  "  is  used  to  designate  a  low 
murmuring  with  profound  disturbance  of  consciousness.  It  is  always 
a  serious  indication  of  great  weakness  and  occura  particularly  with 
typhoid  fever. 

Ilysterinil  delirium  forms  a  transition  to  the  true  psychoses,  which 
cannot  bo  treated  here. 

Spaimt,  vomiting,  sc«  below. 

Loss  of  oonsdousncss,  which  cgnickly  pusses  ofT.  occure  us  "syn- 
cope," "  dizziness."  This  may  be  very  benign,  as  in  anajmia  and 
chlorosis,  nervousness,  great  oxciteiment,  or  severe  pain.  But  it 
j  may  have  a  serious  significance  in   ehlerly  people  us  pre<^ursors  of 

I  apoplexy,  or  as  slight  epileptic  attAcks  (petit  mul) ;  lastly,  it  occure 

L  in  all  possible  chronic  diseases  of  the  brain,  but  especially  in  progres- 
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siro  panljsis.     All  of  these  coDditiona  niuat  be  thought  uf  when 
uUacks  of  ilizxiniMs  occur  frvquentl^r  in  [he  wime  in(livi<tuul. 

DhzirteM,  vrrtii/o.  In  lunny  rwiiwU  tlus  is  to  be  Inoked  upon  as 
a.jitigkt,  temporary  loss  of  c^nscioiuneas,  or  connect^  with  it  (see 
nbovc).  But  it  only  indiculM  n  iliiiturhanoe  of  the  sense  of  equilibnum 
au<l  occurs  an  bucIi  iuohE  purely  cli  ii  ^wimmtii)^  of  ih«  «ycs  in  diplopia 
(bcc  Eyes)  from  deception  regiirding  the  lucittiun  of  objcotti  in  space 
and  re^rdiug  the  level  of  tlic  flour.  It  nido  occun  in  nflections  of 
die  ear  (vertigo  ab  aure  ]asm) ;  in  tuuon  of  l)ie  brain,  especially  of 
the  venniform  process  of  the  cerebellum ;  in  multiple  selcra^U :  with 
diseases  of  the  stomach  (vertigo  a  stotUMho  lacao) ;  in  aosmiii,  and  iu 
ecrebrsl  neuraathenia. 

Pathological  depreciation  of  the  power  of  tJio  mind  to  perform  it 
functions  if  designated  oa  imbnriUt^.  It  occurs  in  all  gradatHOs 
from  moderate  diminution  in  the  perceptive  foculticn,  to  a  complete 
animal  eondition.  Congenital  imbt!K;iIity  is  designated  uUifn/.  when 
acoompanied  with  cvrtaiu  phyiucfd  man i filiations  lu  crftiHiMin.  As 
an  acquired  condition  it  oocnnt  as  dementia  senilis,  aim  in  organic 
diseases  of  the  brain,  e!<pcctally  tumors,  apoplexy,  multiple  sclerosis] 
but  also,  us  a  temporary  condition  in  convalescence  from  severe  dis^ 
eases,  tliero  is  a  slight  imbecility.  Imbecility  with  delusions  of  great- 
nen»  :s  a  tolerably  clmracteristic  sign  of  prngressive  paralysis. 

Of  dieturbanees  of  volitional  impulses  are  to  be  menlioiied :  abulia 
(hypochondria,  drunkenness,  imlulgence  in  morphia);  loss  of  deaire 
for  food  :  anorexia;  ccrtnin  forms  of  palhological  excesses :  hoidiinia 
(a  morbidly  gr^at  and  unnatural  appetite  for  eating  all  sorts  uf  things), 
Dymphomania  and  satyriasis  (abnormal  sexual  desires). 

DiriTl'KBANCliS  OK  SeNSIIKLITIT. 

I.  sRsaiTivKyesB  to  frbiphkrai.  irritatiok. 


The  determination  of  the  sensibility  which  a  patient  has  for  irrita- 
tions appliwl  fi-ora  the  periphery  (by  the  pbysiciHu)  is  made  difficult 
by  the  fact  that  the  estimation  of  tliem  moat  rest  vitli  the  patient,  who 
is  the  subject  of  the  experiment.  Subjective  sensibilitT,  eepecially  to 
pain,  without  doubt  varies  with  individuals;  with  "torpid"  peraont 
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and  witli  the  agei  it  ia  tlcprcciatcil.  Moreover,  in  n  varying  d«grc«, 
it  is  dimiDiitlicU  with  persons  who  are  ancoitsciou!!  ti  the  point  of* 
entire  loss  of  sensntion.  Further,  it  will  bo  influcnood,  whcD  the  irri- 
tation is  Blight,  by  the  iittvntivcDoss  of  the  person  examined.  The 
report  of  irbnt  is  iliscovercil  in  such  cxiimi nations  depetids  wholl; 
upon  the  sincerity  and  goad-will  of  the  patient.  We  most  always 
(hink  of  the  possibility  of  simulation  and  concealmont,  and  thoabeeDoe 
of  favorable  intention. 

Very  little  weight  must  bo  given  to  tlic  statements  of  the  patient 
OS  to  his  capacity  to  feel.  The  most  brief  exuminotion  is  best,  us 
securing  the  most  oxAL't  answi-n,  for  w«  very  ofteti  meet  with  erroneous 
conceptions  of  the  condition  of  the  E«Qsibility  of  the  skin. 

U'benever  we  are  testing  the  sensibility,  it  is  ailvisable  to  prevent 
ttic  patient  from  seeing  what  we  are  doing.  If  the  disease  is  uni- 
lateral, it  is  desirable  to  make  use  of  this  circumstance  to  compare  the 
diWRseil  with  the  healthy  side.  Uow  we  are  to  guard  against  decep- 
tion by  niraulation,  see  below. 

Fiiiulty,  it  is  most  emphatically  recommended  that  the  individual 
•hould  employ  the  utmost  similarity  possible  in  the  method:!  of 
making  his  examinations;  for  only  in  this  way  ia  it  possible  con- 
stantly to  sharpen  bis  own  judgment.  Moreover,  every  reconi  of  on 
examination  should  contain  a  statement  of  how  the  result  was  oh- 
taine<l. 

Passing  over  the  higher  senses,  the  sensibility  to  peripheral  irrita- 
tion is  divided  into  (o)  cutaneoas  sensibility,  (b)  the  so-called  deep 
sensibility. 

(a)   OKtaneoUB  Setitibilttj/. 

This  again  is  divided  into  a  number  of  ({uatities  whose  relation  to 
each  other  and  distinction  one  from  the  other  ia  not  yet  entirety  clear. 
We  avoid  any  discussion  of  disputed  points,  and  treat  the  ijualities 
from  the  stand-point  of  clinical  interest. 

1.  The  ttnae  of  toueh,  sensibility  to  contact.  We  test  this  by 
gently  touching  the  skin  with  the  tip  of  the  finger,  the  patient  keeping 
his  eyes  closed,  and  whenever  he  feels  the  touch  saying  "  now  "  j  it  is 
better  if  he  will  also  say  "  on  the  band,"  or  on  the  given  finger,  etc. 
Thus  we  approximately  test  the  sense  of  locality  (see  below).  And  it 
is  also  recommended,  in  order  to  shorten  the  examination,  to  test  tbe 
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hutcr  immediawly  mora  exsctlj-  )>j  having  the  patient  deugiut«  with 
ititt  tip  of  tbe  fingvr  tlic  spot  llitit  is  toudiecl.  If  lie  is  mMc  to  do  tbu 
th«D  his  tta»<!  of  touch  mill  of  I'lcuility  i.t  nonuol;  if  lie  cnntutt, 
there  muv  be  m-vim-hI  rcMOitti  for  liis  iiiMt>ility,  as  i]i.4turtiiLrice  of  the 
Moee  of  touch  and  of  localitj.  vometiniM  of  th«  muscalar  mom  (we 
b«low).  TIk-ii  wo  iniut  endeavor  to  iioparate  the  seiue  of  touch  from 
tlic  8CI180  of  lunility. 

Id  man<r  cases  of  slight  dislarbnncc  tho  patient  is  able  to  feci  the 
ronlnot,  but  tt  is  duller  and  difTerciit  froiti  vrUnt  it  is  in  normal  places. 
Thc-Q  wo  oftvn  obtain  more  exact  infonnation  if  wo  touch  him  with 
rough  and  soft  materials,  and  the  like.  In  other  cases  this  procedure 
is  unnecessary. 

3.  Tbe  local  trn^r,  tho  power  of  localisation,  is  tested  hj  having 
the  patient  tell  exactly  where  he  has  been  touched.  A  healthy  per- 
on  run  tell  this  with  dilTcreut  degrees  of  accuracy,  aceonling  to  the 
portion  of  the  body  which  is  touchcil.  This  about  corresponds  with 
the  di»timces  on  the  body  wliich  the  related  sense  of  space  has  been 
found  to  giro.     (Sec  hciow.) 

Testing  the  sense  of  »piice(only  required  when  from  any  reasons 
the  sensibility  must  be  tested  with  the  greatest  exactneiis)  is  best  dooe 
with  Sievelting'g  Rsthosiometer :  by  means  of  two  sliding  points  we 
are  able  to  measore  the  sbortest  distance  at  which  the  two  points  can 
be  reoognized  as  two  separate  objects.  In  health  the  minimal  dta- 
tanoe,  on  the  average,  is  as  follows : 


At  the  tip  of  the  linger 
In  the  pitlm  of  the  hand 
On  tho  buck  of  the  bund     . 
The  forearm  Kn<l  tlie  leg 
The  buck  .... 
The  upper  arm  and  thigh    . 


2.5  to  5  mm. 

8  to  12     " 

.31 

about  40  " 

40  to  70  " 

about  75  •' 


Analogous,  although  in  its  results  not  wholly  corresponding  to 
those  of  the  above-mentioned  method,  is  that  of  tcstiog  tbe  sensation 
of  movements  (I.eube) :  it  relates  to  the  power  to  distinguish  poioU 
and  the  ahortest  liricji  thnt  can  be  drawn  upon  llie  skin. 

3.  The  wtue  of  prttmr*  residing  in  llie  ftkin  is  t««ted  by  the  ability 
of  the  patient  to  determine  the  smallest  differences  between  weights 
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placed  npon  the  akin.  The  limb  mtist  lie  finnl^',  no  thtit  (lif  muiiciilu' 
3eD8e  (»ee)  in  oxctu<le(l.  It  in  licst  to  lako  Mtick.H  of  wood  of  the 
aame  Hiicc  (inRi«a(I  of  pioul),  but  niiiilo  of  tJifii-runt  weight  hv  bi.-iiig 
loaded  with  lead.  The  htiiilthy  perKou  peiveivos  (litTc'rcnccH  of  weight 
which  are  ei|ual  to  about  gij^  to  g>jf  of  tliu  ahnolutc  weight  of  the  boilios 
employed.  Partial  paralysiti  of  the  sense  of  prcMuro  i*  frequently 
observed,  especially  in  tahm. 

4.  The  teiite  oj  winnth  and  rold.  This  iit  most  r|uickly  nnd 
simply  tested  by  breathing  and  blowing  upon  the  skin.  Healthy 
persona  difltinguiah  the  fim  from  the  aecoml  ))erfec:Uy  well.  Thin 
method,  however,  is  entirely  unaatisDictory,  b<.-eaiijie  the  liner  diitturh- 
anoea  of  t)ie sense  of  cold  and  heat  are  not  revoale>l  hy  it.  f>omowhat 
more  exact  ia  t)ie  teat  made  by  nesns  of  two  tittl-tnbea  filled  with 
water  at  different  temperatures.  We  must  select  a  dlftervnce  of  teui- 
perature  which  we  ouraelve*  distinctly  reoognixe,  a».  For  instanoc,  by 
pooaing  the  hand  over  theu.  If.  with  one  of  thettc  tucihoiK  uc  fmil 
a  disturbanc-e  of  one  of  the  two  tvuipuratiiroseDscs,  then  we  can  more 
exMtly  determine  the  degree  of  thi*  di*turbacoe  by  einployiug  tern- 
perikturri>  which  vary  jitill  more;  liencv,  very  low  or  vory  high  (ice, 
hot  water).  At  the  nme  time  we  oaii  tliuit  determine  the  teui]>eniture 
»t  which  cold-  or  heat-pain  begin*. 

A  finer  tctt  of  the  iH>n»e  of  heat  \»  made  hy  the  aid  of  the  thormim- 
thesiotnrter  We  recommend  Notlinagol's^twa  cylindrical  wooden 
VMweln,  with  metal  bottom.-i,  into  e«ch  of  which  is  dip[)e<]  a  thonoow> 
eter  to  test  the  temi>cratnre  of  the  wa,ter  that  U  poured  into  them. 
Id  a  very  imperfect  way  we  may  make  m  substitute  for  this  thermjcK> 
lliesiometcr  by  u«j»g  two  reagent  glasses  half  filleil  witli  water.  In 
these  arc  placed  thermometers  summndc<l  by  pledgets  of  w&ddiog. 
The  tempermture  of  the  ghuse-t  it  variol  hy  dipping  ihem  into  vesseb 
i>f  cold  or  hot  water.  The  thernKCNtliwiometer  enable)*  US  to  deter- 
mine exactly  the  fincncM  of  the  ^eiwihiliiy  to  he&t  and  cold.  The 
normal  fineness  of  the  seniiibilitv  ti)  hi-nt  diffon*  with  the  absolute 
height  of  the  Icmpernlure  which  we  select.  The  Icniperaturus  between 
ST**  C.  and  88°  C.  arc  most  delicately  distinguished.  Here  the 
recognisable  dtfliTencm  in  health  average  0  6°  C.,  except  over  tho 
Ufft,  where  the  nnmbor  may  be  somewhat  larger,  and  on  the  back, 
where  it  is  about  1°  C.     On  tlie  cheeks  it  is  about  U.3i>°  C. 
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5.  Hmfihilitp  to  pain.'     Wi;  recomtn«ni)   Ut   u»t  Pxclusirel^  hj 
piuvliing  II  fold  of  xkin  bc4wc«n  two  fingcn,  bMaaw  in  this  way,  wiili 

»»iiit;  pi'outicc — it  ilepcnds   very  nmch 
upon  dii'  sixc  of  ilic  folil  of  skin  that  a 
Uikt-n,  and  it  is  recotnmoDile)!  olvani  to 
press  the  rounded  portion  of  tlie  iikiD 
— w«  eati  best  attain  some  uoifonDity 
in  re^rd  to  tlie  amount  of  irritation 
I'inplojed  eacb  time.     'Itegardinj;  paiD 
■■au'ed     liy     faradization,    see     below.) 
With   pnticDlA  vrho  are  uncoDsciotU  it 
very  ofWn  happens  that  the  seosibility 
to  pain  ia  the  onlv  (juality  of  senaatioD 
that     is    occeesiblo     to    exuDination. 
\nien   there   ia   very  decided   udcou* 
HciouituMs  we  are  made  aware  of  it  by 
the  possible  distortion  of  the  cotint<y> 
nanco  on  account  of  pain  or  even  a 
withdrawing  of  an  extremity  (not  to  bo 
confounded  witli  reflex  of  the  akin,  set 
below), 
li.  Elfctrii-  mrniihiliftf.      By  the  gnlvanic  iiji  well  na  the  fanulic 
current  we  can  dei'elop  an  objectively- visible  aa  well  a«  subjcctively- 
pninfiil  H^nsibility  of  the  skin.     Wo  confine  oursdvoa  to  the  descrip- 
tion of  the  farnilo-cutsniKius  sensibility. 

It  is  best  oblaine<l  by  employing  Erb'a  eloctnxlc  for  testing  brado- 
uutunoous  sensibility  (made  by  Stolircr,  in  Loipzig),  which  is  a  cable 
of  insulated  copper  wires  cut  at  right  angW  with  its  axis.  We  mount 
this  electrode  upon  the  cntboilc  of  the  Opening  current  of  a  Dubois's 
induction-coil  (the  other  electrode  may  stand  anywhere  upon  the 
body),  and  notice  the  distance  of  rotation  when  the  point  of  the  skin 
under  examination  becomes  sonsilire  (minimum  of  sensation),  and 
nUo  where  it  stands  when  pain  is  produced.  Then,  besides,  we  are 
to  test  the  galvanic  resistance  at  cticli  point  tested  (see  under  Elec- 
trical Examination  for  Motility),  in  order  to  have  an  approximate 
goide  as  to  how  strong  a  current,  furnished  by  Dubois's  apparatus,  is 


Erli'*  plMrtnida  forU^rin.- '':<-     ri 
libilil<r  of  UlB  (kin.    u.  IuIkx.:  li.irij 

tnxlo.     IErx.i 


>  OnrrMjuliiling  vith  tlin  mnle  ut  proi>«dur«  in  niakinit  an  •xalninalian>  Ibtl  la 
indixlod  liorc,  allliouf^h  ■)  jimperly  Uelongl  wiib  cuiiiniou  «ni>tlaB  (wlilcli  we]. 
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cxiiiiustcil  Iiy  tlio  rcsistsDco  of  iho  body  (or  of  tlie  skin)  iit  tlie  indi- 
viilunl  puin(» ;  ticncc,  how  iducIi  of  it  is  used  up  each  time  in  prodnc- 
ing  tlio  irritation  of  the  skin.  The  following  table  gives  the  average 
figures  of  hmlth  a^  foiiml  hy  Erb.  but  nc  i-omRrk  that  the  figures 
change  ncronling  to  the  strength  an<l  coustruction  of  the  induction 
apparatus  cinployrd,  Mid  aUo  that  the  deviation  of  the  needle  (for 
testing  tlio  galvanic  reni^titance)  was  attached  to  an  old  galvanometer 
without  ab«olutfi  diviiions.  For  both  of  theae  reasons  the  relation  of 
the  figures  from  each  other,  rather  than  the  absolute  variation  of  the 
ni-cdlo  indicated  \>j  them,  is  of  value : 

1^^  The  method  is  further  liable  to  error,  regartliog  which  we  cannot 

^^        ipeak  here. 

^B  Farado-euianeoiis  sensibility  does  not  go  entirely  parallel  with  any 

^^  other  quality  of  sensibility.  Most  freijuently.  but  not  always,  the 
Hnutions  of  puiu  [iroduce<l  by  pinching,  and  the  minimal  sensations 
of  pain  producitd  by  the  faradic  current,  correspond  with  each  other 
(this  is  e-tj  led  ally  the  eujc  in  tabes).  The  method  has  not  yet  been 
kutlidcntly  studied  to  be  of  independent  diagnostic  significance,  and 
particulftrly  to  have  n  value  for  special  dia^^noaia.  Its  application  ia 
ohicBy  \i>  be  recmiimended  in  unilateral  slight  disturbance  of  sensi- 
bility, from  the  piMf«ibility  of  making  &  comparison  with  the  sound 
side,  which  cuunot  be  <)uile  certainty  eatjibliahed  when  there  is  normal 
irrilabiUly  of  the  akin.     (Regarding  iitereognosis,  see  p.  481.) 

Now,  if  by  testing  the  8<.'ni«ibility  wc  find  it  diminished,  we  speak 
of  h)/jHK»tlie»ia,  often  incorrectly  spoken  of  a-t  anucathoHiM.  If  none 
is  found — that  is,  if  the  strong  or  maximal  irritation  employwl,  whicli 
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in  always  to  be  stat«l  ns  accumtel;  as  possible,  meets  with  do  response 
— tben  we  speafc  of  loss  of  sensibility,  or  anicsthesik.  Heightened 
sensibility  is  hifpertt)itA*tut,  or  sensibility  to  variations  of  tetnperatorc 
aD<l  to  pain.  In  many  cases,  especially  in  diseases  of  the  peripheral 
nen-ca,  the  sensibility  is  equally  altered  in  all  its  qualities;  in  ollient, 
and  especially  in  diseases  of  the  spinal  cord,  in  cerebral  antntbean, 
and  not  infrequently  in  hysteria,  there  exists  a  partial  panlysia  of 
sensibility.  Of  this,  the  most  frequent  form  is  the  diminatioD  or 
ahscnL-e  of  sensibility  to  pain — analgesia. 

When  sensibility  is  slowly  conducted  ("ie/aycti  tenn'bilitjf"),  it  U 
recognized  by  requiring  the  patient,  with  his  eyes  closed,  to  cull  out 
"now  "  the  instant  be  ha«  a  sensation.  Scmetimes,  the  pause  can  be 
measured  by  seconds  (ten  seconds,  and  more).  This  phenomenoa  ia 
most  frequently  observed  with  reference  to  pain,  as  in  tabes  and  in 
peripheml  paralyvis.  If  we  take  hold  of  ihe  skin,  to  pinch  it,  the 
patient  will  often  call  out  "  now  "  twice,  because  he  felt  the  touch, 
and  then,  later,  the  pinch:  there  is  double  sensibility.  For  this 
reason,  it  is  best  to  take  up  the  skin  first,  without  pr<«aing  it,  and 
then  suddenly  to  pinch  it. 

Gradual  increase  of  the  sensibility  to  pain,  when  inllicted,  so  that 
just  at  tlie  montenl  of  being  pinched  it  is  inconsiderable,  and,  later, 
the  pain  increaaea  markedly,  appears  by  its  phenomena  and  oocnrrenoe 
to  be  related  to  dolayi^d  communication  of  the  pain. 

Perverse  treimhility  to  rhangea  of  temperaturr  (Scriimpell)  consists 
in  cold  being  experienced  u^  heat.  According  to  our  recent  views  of 
the  complete  opposition  of  the  sensibility  to  heat  and  the  seosibility 
to  cold,  this  dUturbunce  is  not,  aa  yet,  explicable.  Yet  it  has  an 
analogy  in  thone  rare  anomalies  of  sensibility  where  a  gentle  touch  is 
fdt  as  cold. 

AjXer-Mnaibiliti/  (NaunynJ  is  a  term  used  to  describe  a  pain  that, 
when  first  inBicted,  immediately  snbsides,  bat  for  sotpe  time  after 
returns,  and,  indeed,  with  increase  of  intensity. 

PobjaBthfaia  (Fischer):  when  one  point  of  the  iesthesiometer  is 
placed  upon  the  surface,  it  feels  as  if  there  were  two, 

yl/WAiV((i  (Oberaloiner):  when  the  right  extremity  is  touchetl,  it 
is  referred  to  the  loft,  and  vit-e  vend,  as  in  tabes,  myelitis,  hysteria, 
multiple  sclerosis. 

Local  maii(fe*laU'ont  of  dUturbed  aentibUHy.     Of  ooune,  thi 
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are  to  be  Jct«rniiiicil  ii»  nccuruifly  iw  possible.  This  is  very  eaaily 
dono  when  the  dis'.urbudoo  uf  neiisibility  is  sharply  boundei] ;  how- 
ever, not  iolrequeiitly  the  rcj;ion  of  di^tarUi]  Hen«ibility  of  the  akin 
passes  very  gradually  au<l  inditttiiivtly  into  the  nonnml  jiorlion.  Total 
BDBatbcaiit  is  a  curioHity.  Unilntertil  ittitustbcein,  or  haniamrtlhesia. 
not  pDasIng  beyood  the  niidillo  lino  of  tlio  body,  »ometime<t  nSecting 
the  head,  trunk,  and  cxlremitii-t  (including  the  muci>u»  mpmbranp), 
in  a  similar  way,  occurs  with  certain  deposite  in  the  internal  oitpsule 
(in  the  posterior  third  of  its  posterior  limb),  and  in  hysteria.  In  tin- 
litter,  and  (it  is  said)  also  in  the  fint  case,  there  is  simultiineoiiAly 
•net  unilulcrnl  disturbaiicf  of  all  the  higher  scnsos.  Para-anaitthetia 
is  DORfltlic«ia  of  both  lower  or  both  upper  limbs.  A  sonc  of  cli«- 
turbed  8«i»ihiliiy,  a  ttTiilory  of  any  extent,  may  exist  in  all  imagin- 
able parts  of  the  body.  If  it  i^t  small,  it  may  iiutily  bo  overlooki,Hl, 
nnle«8  the  search  for  it  ia  very  carefully  nude;  this  is  pnriteularly 
opt  to  be  the  cose  in  the  extrcrnitic«.  Here,  especially  (but  also  on 
the  trunk),  ve  must  oareftilly  determine  whether  the  anteathesia  cor- 
mpond*  with  the  region  of  distribution  of  a  cutaneous  uerve  or  of  a 
mixed  nerve-trunk  (*cc  p.  484),  or  whether  it  is  not  con6ned  to  sucli 
a  territory — thnt  i»,  '•  dilTuac  "  or  "  washed  out."  In  the  first  case  it 
vould  indicate  an  isolated  difl<.>nse  of  that  particular  nerve  Amcs- 
thogin  (analgesia)  affecting  an  cxlremi'.y  which  is  limited  to  the  por- 
tion diMnbuted  about  a  joint  (!<ay,  as  &r  as  the  wrist,  or  up  as  far  aa 
llic  elbow-joint,  etc.),  has  been  met  with  in  certain  functional  neuroses, 
etpeoially  of  tlie  so-called  hystero-traumntiu  neuroses  of  t)ie  French. 

It  may  happen — indeed,  it  very  frequently  does — that  an  anieslhetic 
territory  doea  not  really  comprise  the  limits  of  a  nerve  of  the  ex- 
IremitiM,  hut  the  inner  half  of  it  is  wanting.  Thus,  in  a  radial 
pftnly»iii,  there  may  bo  an  snmsthetic  zone  (easily  overlooked)  con- 
fined  to  n  »inul]  part  of  the  dorsal  side  of  the  forearm.  This  results, 
either  because  the  nerve  is  not  interrupted  throughout  its  whole  traiiit- 
verso  section,  or  because  we  have  that  very  puzsling  phenomenon, 

I  "nearious"  puiicipation  of  a  neighboring  nerve. 


(6)  Deep  Sensibility. 

This  is  divided  into  tlie  less  important  categories  of  the  dynamic 
sense,  the  scnaation  of  spatm  of  the   muscles,  and   the   important 
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80-aiilcd  muscalnr  ReD«e,  whidi  is  a  generic  name  for  a  series 
eonsaliotw. 

Dynamic  teiue  is  tlie  capocitir  to  recogniie  the  weight  or  tJie 
diflcrrnco  of  weight  bcfwcon  diflervnt  bodies  which  one  tifu.  It  insjJ 
be  i'Xantv  tolled  onlr  with  the  upper  exircoiities,  and  even  here  it  is 
not  whollr  soparnble  from  the  pressuro-sense  of  the  ekiD.  Different 
weights  are  placed  in  a  cloth-aling  pu!le<!  over  the  hand  on  to  the 
wrisc     vV  healthy  person  will  recogniie  differenoee  of  one-tenth. 

SeneatiffH  of  tpasm  ia  the  unpleasant  aensation  or  puin  which  is 
experienced  in  very  strong  contraction  of  the  muEioles,  as  in  cramp  iaJ 
the  calf  of  the  leg.  or  strong  faradic  muacular  stimulus  with  anttstbeaift ' 
of  the  skin. 

Musriiiar  anue.  By  this  we  understand  the  ability  to  recognise, 
with  the  eyes  closed,  the  position  a  limh  is  in  (conception  of  Iocatioa),j 
and  the  active  and  passive  motions  of  a  limb.  It  is  doe  to  the  aensi> 
bility  of  the  muscles,  joints,  and  their  ligaments,  by  liie  feeling  of 
rarying  tension  of  the  skin  in  Bcsion  and  extension  of  a  joint,  by  the 
impressiona  of  touch  which  come  from  [xirtiuns  of  skin  being  in  oon- 
tact,  as  in  the  a.TiIla  and  elsewhere.  We  test  tlie  sensation  of  location 
and  of  motion  in  the  arm  (with  the  eyes  closed),  in  persons  with  uni- 
liiieral  disease  very  simply :  we  place  the  discHM^t  arm  in  dilTvreiit 
positions,  and  have  the  {ulieiil  with  the  sound  )innd  take  hold  of  tlie 
wrist  of  the  diseased  arm.  I'lic  .siiTne  method  may  lie  itiiployinl  in 
unilaterni  diM-ii^e  of  tlie  leg.  B<!sid(v,  it  is  well,  when  there  is  (liseaso 
of  the  ieg»  and  bilateral  aifeotion  of  tlic  anus,  to  liave  the  patient 
dntcribe  the  positious  in  which  they  are  placed  or  the  pmi^ivc  motions 
of  thejuint  thut  are  made.  We  can  also  luive  tlie  patient  deticribe  and 
represent  niimber»  in  the  air  with  his  liauda. 

Romberg  »  ti/mplom.  The  patient  place*  bis  feet  dose  tOgetlter^.J 
and  as  hood  m*  he  clones  his  eyev  he  begins  to  reel,  sometimes  he  mty  [ 
fall  down.  The  plieiiomenon  is  dependent  u{>o»  aniestheaia  of  ibvj 
soles  of  the  feet  and  ilixciirbnnce  of  tiic  miL^cuIiir  scn.ie  of  the  lega^j 
whidi  is  no  duubt  incrMutcd  by  tiieexi.>(tJiig  ataxia  (which  see),  beoaostt' 
in  this  eooditiou  the  motions  to  oorrecl  ihe  "winging  arc  too  riolcnt; 
this  is  cepecially  characteristic  of  tabes  dor«alijt.  [But  something 
this  symptom  may  bo  pre<wnt  in  he<dth,  owin<;  to  the  lack  of  virion  to ' 
correct  incipient  Intcml  movements.  This  tnuy  be  luaiic  «;lmr  by 
elosing  the  eyes  and  then  attempting  to  stand  on  one  footv] 
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A  finer  tftt  of  tho  muscaUr  acnsc  may  be  modfi  by  pkciog  bcfbrc 
the  patient  a  tablo  vitli  iiumb«rc<l  ^ijuikrcs  like  a  clicBS-bMrd,  each 
8((unre  tiK-uMUriii^  about  10  om.  on  a  side,  anJ  having  biin  point  them 
out  with  the  eyes  open  until  h«  bu  them  all  in  his  h<-n(),  ami  Uien 
witb  clo.4c(l  eyes  to  touch  them  with  the  hand ;  or,  on  the  other  band, 
the  palieDt  moves  hi»  bond  about  the  wjuarea  und  narnt-*  tbc  6oMfl  aa 
he  C0D]i.-«  to  tbcm.  Witb  ihc  li'j;«,  th«  ajim«  test  may  bu  made  with 
cubes  nica-^uring  10  cm.  on  a  Hide,  ploood  one  on  lop  of  another  and 
tlicn  side  by  side.  This  tost,  liuwcvor,  requires  a  certiun  degree  of 
intclligeDoo  on  the  pnrt  of  the  patient. 

Coiut^ption  0/  apace  ("finding  one's  position  in  space*')  can  be 
t<«lcd  by  plomog  substances  of  diffitrent  t)iiekncsscs  between  hia  thumb 
and  forefinger  to  ucertain  the  smallest  perceptible  dilTorcnccs  of 
diickncss. 

In  testing  the  conceptions  of  tietivo  motions,  we  see  tltat  it  is  very 
much  disturbed  in  paralysis,  ataxi«,  and  chores;  rCjgarding  these,  soo 
below. 

Tlie  Knowledge  of  Form  {Stertognotu). 

We  recognise  the  form  of  bodies  partly  by  the  Bensibility  of  tba 
skin  and  partly  by  deep  seosibility.  The  former  is  employed  more 
for  very  small  bodies  (which  we  are  able  to  graap  witb  the  hand ; 
here,  indeed,  the  band  is  ibe  chief  means),  tie  latter  more  for  large 
substances.  Thus  far  only  tlic  recognition  of  small  bodies  has  been 
sought,  especially  in  an  exact  way  by  Uoffmiuin. 

To  make  this  test  bo  selected  a  ball,  half-ball,  segment  of  a  ball,  a 
cone,  a  three^iomered  pyramid,  a  regular  octahedron,  and  a  dodec- 
ahedron— all  of  a  siae  for  the  band  to  grasp,  ile  cbiefiy  tested  tlie 
band  of  persons  in  health  and  sick  people  aa  regards  their  ability  to 
recognize  these  bodies  (to  which  popular  name^  were  given). 

IIulTioann  and  others  have  found  that  tlie  recognition  of  small 
bodies  was  principally  made  by  the  skin  and  sense  of  space  and  of 
pressure  of  the  skin,  and  to  a  less  degree  by  the  sense  of  motion  in 
the  joints  and  the  power  of  determining  the  location  in  space.     Also, 

I  that  the  active  to-and-fro  motion  of  the  body  in  the  band,  for  a  dif- 

ferent reason,  comes  into  consideration  :  if  the  active  motion  is  want- 

^^       ing,  then  the  slereoguosis  is  hindered,  but  not  abolished. 

^B  Formerly  tite  examination  of  stereognoaia  did  not  have  an  intle- 
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pendent  value;  testing  th«  sepftrata  qualities  of  sensntiou  is  snperior 
to  il.  According  to  our  experience,  the  mo«t  iin|iorlsut  result  of 
Hoffmann's  examination  is  the  knowledge  that  the  separate  factors  of 
etereognosis  may  very  perfeotl;  act  one  for  uiothcr  when  there  are 
pBtliologioal  disturbances. 


2.  SBNSIfiLB   PItKN'UME\'A 


OP   IKRITATIO.Y  AND  PAIX  moll  PRKMSCRR 
UPON  NERVI3S. 

1.  PartBtthtna, 


This  ooours  as  a  subjective  sensation  of  touch,  like  fur,  creeping 
of  antjt,  creeping  of  insects,  foiling  asleep;  nlso  as  a  subjective  sciim- 
tion  of  pain,  lut  a  fine  8tinging  or  pricking,  and  also  a  severe  pftin; 
lattly,  M  a  subjective  )ten:jiittion  of  oold  and  heat  or  painful  burning. 

The  ao-cniled  feeling  of  couslrictioti,  which  occurs  moat  freiiuently 
upon  the  trunk  in  tlic  rugion  of  the  thoracic  vertebra,  especially  in 
tabes,  but  also  in  local  disease  of  the  spinal  cord  and  its  meoingas, 
belongs  here.  Generally  it  is  a  sensation  of  tension,  but  it  also  oocurv 
in  alt  stages  of  transition  lo  genuioe  neumlgio  pains,  when  it  is  deeply 
located  (see  Neuralgia). 

2.  Spontaneout  Pain. 

ffeadache  (cephalalgia).  Tbia,  according  to  the  manner  of  its 
occurrence  as  well  as  its  signiUcance,  may  be  extremely  varied  m  ita 
character.     Its  chief  forms  are : 

(n)  Headache  produced  by  palpable  disease  of  the  meninges  in  the 
different  forms  of  meningitis;  in  all  those  dise&ses  of  the  cranium  and 
the  brain  which  accompany  meningitis.  If  the  affection  is  circam- 
scribed,  the  boadache  may  likewise  be  so,  and  it  then  sometimes 
indicates  the  location  of  the  disease;  but,  abo,  often  cnougb  in  tlus 
case  it  is  not  located, 

Uelatod  with  this  are  the  nocturnal  headaches  of  syphilis. 

(ft)  The  headache  of  neurasthenia  is  quite  various  in  ila  onset. 
Sometimes  it  appears  as  a  painful  pressure  in  the  head,  sometimes  act 
extremely  aevere  pain :  again  it  is  diffuse,  then  localised,  especially  at 
the  crown  of  the  head.  There  is  the  hysterical  headache,  not  infre- 
quently circiimicribed  at  the  crown  (clavus  hystericus). 
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(e)  Migraine.  This  is  generally  an  unilatcmtt  headache  occurring 
?rilli  pauHea  of  extremely  varied  iltiratioii,  witli  disturbnDces  of  tlie 
stomach,  ecintillations  (Bee  the  eye),  tinnitiu  aurium,  dilatation  or 
contraction  of  ihe  pupil  of  the  affected  side,  accompanied  with  other 
painn.  The  condition  in  idiopathic  or  eymptomatic,  especially  in  tsbee, 
tumors  of  the  brain,  also  sometimes  in  diaeaeoa  of  the  nose,  etc. 

{(f)  Near&lgia  in  the  head,  see  below. 

(*i  Toxic  heatUche  occurs  particularly  in  chronic  poisoning  with 
lead,  mercury,  alcohol,  nicotine.  Here,  also,  belongs  the  headache  ol 
nriemia. 

(/)  There  is  a  headache  which  occurs  in  ihe  beginning  and  during 
the  course  of  acute  infectious  diseases,  especially  intense  and  long 
continued  in  typhoid  fever. 

{tf)  Antemic  headache :  headache  with gnatrio dyspepsia;  abdominal 
diseases  of  all  kinds,  especially  diseases  of  the  female  sexual  oi^ns. 

(A)  The  so-called  habitual  headache.  Often  there  is  an  hereditary 
disposition  to  headache,  which  occurs  with  exertion,  excitement,  bodily 
disturbance,  aa  catching  cold,  etc.,  and  the  diaposition  generally  lasta 
during  the  greater  part  of  one's  life. 

Pain  in  the  tpine  may  concern  the  rertchrie,  aa  id  chronic  rheuma- 
tism, artiiritin  dcfonnans,  caries ;  the  spinal  muaoleii,  a.s  in  muscular 
rheumatism ;  the  spinal  cord  or  it«  meninges,  enpeoinlly  in  meningitis 
and  in  tabes  with  tumors.  But  it  ocoars  very  rrequenlly,  and  is 
especially  torturing,  in  neurastlicnia  and  spinal  irritation.  (Sec,  also, 
what  was  previoualy  Bai<l  regarding  the  vercebrn;.) 

Neuralgia.  This  is  generally  a  severe  paroxysmal  pain  ooourriRg 
in  the  region  of  one  or  more  distinct  norvett.  It  may  be  idiopatbio 
or  result  from  catching  cold,  but  it  may  aUo  bo  symptomatic,  with 
the  greatest  variety  of  aij^nificance.  Th«  principnl  varieties  of  neu- 
ralgia are  those  produced  by  mochnnical  irritation  (pressure  of  a 
tumor,  aneurism,  perioAtitis,  etc.);  scijuela  of  inBanimation  of  the 
affecte<]  nerve;  neuralgia  dependent  upon  infectious  or  toxic  influcnoos 
(malaria.  syphiliH,  lend,  mercury,  nicotine,  etc.);  or  accompanying 
conslituttona)  di.teases,  as  diabeti'^,  gout,  pbtbiitis.  In  every  neuralgia, 
wc  are  to  keep  in  mind  the  whole  course  of  the  ofTected  nerve,  and 
consider  where  and  how  it  may  he  injure*!,  and  liow  such  a  local 
injury  may  directly  or  indirectly  be  diwovurcd. 

Of  special    im]M)i-lance  are   tlie   neuralgic,  lightning,  lancinating 
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pains,  ia  the  initial  sage  of  tab«a  dorsstia.  They  occur  very  niacb 
more  freqaeotl;  in  tbo  lower  extremitieo  and  the  cmnk  id  the  region 
of  the  intercostal  n«nr«fi,  and  Dowadajs  are  not  iofrequently  oon- 
fonutled  with  rhoumntiuii.  AL<m>  in  the  beginning  of  mu]ti{)le  neoritui 
there  are  neuralgic  |iuin»,  although  generally  of  moderate  intetLsity. 

We  hare  preriouHlv  meDlioned  the  pain  produced  hy  pressure  upon 
the  head  and  npoa  the  vertebne.  Tlie  peripheral  nerve  are  sen»tive 
to  pressure  in  neuritis  whenvrer  this  U  accoiDpuiied  bv  actual  inflam- 
matory phenomena  in  llie  nerve,  or  iJii're  is  peritieurilu.  Verj-  fre- 
quently there  is  c:»peoially  pronounced  tenderness  of  the  nerre  during 
an  attack  of  neuralgia,  but  also  often,  although  to  a  slighter  degree, 
in  the  intervals.  This  tendemeei  is  very  great  at  certain  points  of 
the  nerreii,  especially  where  the  nerve  catt  be  pressed  agsinst  the  bone 
(Valleix'fl  points)  [points  douloureux]. 

Tenderness  and  spontaneous  pain  in  thej<M&ts,  without  anatomical 
cbitngcH,  and  generally  very  changeable  in  severity,  are  characteristic 
of  articular  neuralgia. 


8.  DIStRIBUTIO!!  OP  THB  8BS80R7  CDTAKEOCS  XERrBS. 


It  is  recommended  that  the  accompanying  figures  [Figs.  14~  and 
14S]  be  studied,  in  connection  with  whieh  we  will  draw  attention  to 
a  few  points  which  seem  to  us  to  be  especially  imporiunt. 

1.  T/if  mrv*  of  the  krad.  It  is  to  be  noticed  tliat  the  nerve  V^ 
also  supplicK  the  conjunctiva  and  a  portion  of  the  mucous  membrane 
of  the  nose;  fiirther,  that  when  it  ia  paralyzed,  we  observe  severe 
ioQammation  and  ulceration  of  the  eye  (ophthalmia  neuroparatytica), 
which,  until  recently,  were  r«^arde<I  by  most  persona  as  arising 
lesions,  an  by  dust,  etc..  which  were  not  warded  off  because  they  had^ 
not  l>een  seen.  The  author  inclines  to  the  old  view  that  the  disturb- 
ance of  nutrition  forms  the  starting'point  of  tlte  trouble.  Nerve  F*, 
BupplieM  tlie  mucous  membrane  of  the  superior  maxilla,  a  pgU't  of  llio 
gums  and  of  the  nose,  the  npper  teeth,  and  the  chorda  [tyrapani]  ^ 
henoe  .lomelimes  there  is  disturbance  of  the  taste  at  the  anterior  ] 
tion  [two-thirds]  of  the  tongue.  Nerve  V^  supplies  a  portion  of  tbttl 
tongue  and  the  mucous  membrane  of  the  cheek,  and  preside*  over  tli 
secretion  of  saliva.     It  contains  motor  fibres,  of  which  the  most  li 
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portant  km  tlioee  diatribuied  to  the  miLic1et>  of  maiitication  (mseset«r, 
tciDporalitf,  plei^goidfUR  em.  et  int) 

2.  Nervet  of  th<i  neck  anil  trunk.  These  do  not  reiiuire  an;  fui^ 
titer  explanation. 

3.  !fervea  nf  the  thouldiTy  arm,  and  hand.  Here  we  are  especially 
to  not«  the  smallnmji  of  the  cutAncniu  filanieiitH  of  the  radial  oen'e 
that  oappljr  the  dorsal  side  of  tlie  forearm.     Aiii«ittlieH)&  here  may 


Fio.  1*1. 


f la.  148. 


Tig*.  HI  uiil  1<8.  Dtitribution  of  tha  outAiuwu*  MMltir*  norvM  upon  Cho  iiaai 
(SnuaMV-it.i,iKi.  ona.pmi,  V.  0«dpit  mi)],  ui'l  miliar  \tn.m  Ui«  IT.  a«rri«l.  1 1.  and 
ni,|;  am,  K.  itiiriouUt.  rnn^a.  fftvm  K.  oarvle.  III.)i  (w,  S.  <Mirvi<«l.  nipvrllc.  (Trum  N. 
cwvio.  1II.)i  K.flnt  bnnofa  of  Ilia  nib  (n.  X.  ■npmorlilt.i  if  K.,nipmCraolit.;  ii,K. 
iafiMrochl.  i  e.  If.  aUiiiioid;  I.  N.  liubrynul);  t'l,  noond  braiiph  nf  iha  fifth  (nn,  X. 
■obMiUn.  dibI*  Mu  tyganaUeat);  rt.thinl  bruncli  nf  fifth  |ar,  ^.  ■uriimlo-l«mpor.| 
tgir.  buGclDklor. ;  m,  K.  nianlolj;  Jl.  po«toHar  tintnchoi of  tli«  o>rvl«al  DOFven. 

easily  be  overlooked.  It  is  to  be  remarked,  also,  that  the  distribution 
of  the  cutjiiieouB  nerreo  to  the  fingens  and  aUo  (o  tlie  band,  is  oub- 
ject  to  some  diange^,  ho  that  slight  variations  from  the  urrangetiioiit 
luiunlly  de9cribe<1  ought  not  to  lead  to  mistake.  Lastly,  very  oftvti 
on  examination  of  a  peripheral  paralysis  it  \a  found  that  the  exteasion 
of  the  sensory  disturbance  lags  behind  that  of  the  motor.  The 
phenomenon  is  largely  explained  by  a  vicarious  participatiun  of  neigh- 
boring cataneous  nerves  in  a  portion  of  the  territory  uffected  (no^ 
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DiMnbull«n  of  tho  put*n«oiM  imfym  Inlliatbnuldor,  ftrm.aoci  kaiul  (Hrnlr).  Tfc* 
Nglen  «r  111*  X.  nxliul  I*  rnpnientad  b^  tbs  nabroken  b>lflt«l  line.  ik»l  uf  tiia  K. 
■Iiwr(«  liT  (ba  bmk«a  luklml  lino.  a,kiitariqr,  6.  |"iit*rii>r  lurfiio*;  w,  Kn.  lujir^- 
mpuUr  <|iUxiii  ivrTimli*))  ar.Dkinrbmi«h  nf  X.  ■xiltiri  <pf,  (jn,  Xa.  nitoaai  paM. 
•>i|i.  anit  (nf.  ((rooi  N.ntdlsll*):  rn,  Unnioal  bmaohMofX-nJiali  cH,r/,  Xn.  coUn*! 
m»t\n*  Iklto  to  IIm  ptoxm)  kii'l  lBl«nli>  (chielljr  tn  thn  X.  madiHiiiit) ;  ep.  X.  noteo. 
fHlMM-.,  N.  rail,  i  Muf,  K.  outMl.  iiivdlul  ii  t  mr,  X.  nuillaDUai  a.  X.  ulukriaj  ^h.  It. 
aaUn.  palm,  utnarl*. 

witliRlumlinK  t)ii>  nmny  iRVL>«tif;ntion«  rcguJing  it-i  ext!it«nc6,  this 
uIm  of  vicarioiu  iwtioii  hmt  uol  yot  bvcn  ai>  clearly  «xplaine()  aa  is 
tlctinlrlo). 
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Dislribution  of  tbe  CQtaEieouB  Derrea  of  the  lower  extremity.  (Hutlk.)  ii,  IT.  ileo- 
inguinsl  (plax.  lumb.i;  It,  N.  lumbo-iilBiiiiUil  (to  the  genito-crural.  plex.  Inmtel.);  "7 
N,  spemiBt.eit.  (lo  thegcQito-cniTal.);  c^iK-cuIad.  post.  (plex.  ischitwl.);  el,K.  cuUn. 
luteml.  (picx.  tumb.) ;  cr,  N.  cruralia  (plex.  lumbal.);  oil,  K.  obtarator.  (plez.  lumb.); 
M,  N.  laphen.  (plex.  lumbaJ.);  cpc,  S.  aommuu.  peroa.  (V.  peron.  tibial.);  eti,  N. 
commun.  tibial. ;  per',  per",  N  peronmi  ram.  •uperfie.  et  prof. ;  rpm,  N.  cutan.  poet. 
tne<l.  fplei.  ischiad.);  rpp,  S,  cut.  plant,  propr.  (K.  tib.];  plm,pll,  N.  pUnlar.  medial, 
et  latenl.  (N.  tib.). 

Paralysis  of  the  brachial  plexus  at  Erb'a  point  (see  Electrical  Ex- 
amination) sometimes  causes  anaesthesia  in  the  region  of  the  median 
nerve.     Paralysis  from  compression  of  the  radial  [musculo-spiral]  at 
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iW  podit  «here  ii  jmmm  wiMwd  [t^  hiaii  w]  i 
■Me  onlj  «  tibe  hand  (we  Eleeoial  FniiiiwKiii).  Woom  the 
laa«iMi  aervM  [iaienal,  MpplTing  Aa poaterior  and  mi 
lof  tbeamu&rati^dbow;  uid  cxIvimI,  aniiig  from  ttie^ 
scrre  AD  ihe  outer  bonier  of  the  um.  k  daatnbated  to  the  b«ck  of  ibe 
Sltcum]  ue  prea  off  abore  Uie  poibi  of  drromflezioa.    Oa  tbe  i 
bed,  comprtwioo  of  tb«  ndial  io  ibe  uulU  ^cmicfa'paraljsia)  ofken^ 
caaM*  uuMlicmi  of  tlw  forearm. 

4.    JVtrMf  a/  (Ac   l9wer  extrfmitia       (See   the 

,re— Fig.  150.) 


aeeoupanjing 


Dotubbaxces  or  MontiTT. 

In  this  oonnectioo  we  eonsiiler  not  aloDc  the  dtstorbtneea  of  mos- 
enUr  action  in  l)i«  strict  bmuc,  bat  alao  Um  naoifestadoDa  as  re«pects 
tonus  and  the  nutrition  of  the  mttadeSt  0»t  coordination  of  their 
•etioras,  their  ejectrieal  and  mechanical  irritabilitr,  and  their  reflex 
nanifestations. 

1.    PARAU'^IS. 

hy  paraljBu  of  a  volontar;  moscle,  we  andentuid  a  condition  m 
which,  bv  tlic  action  of  the  will,  it  can  only  to  a  diminished  extent, 
or  cannot  nt  all,  be  made  to  contract.  If  there  iit  complete  absence  of  i 
rolnntanr  contraction,  we  call  the  ondilion  jtaraiynt ;  if  the  power 
of  voluDtarj  contraction  ia  only  diminiMhed,  it  is  called  parrtit. 
ParalviiK  is  the  result  of  some  anomal_v  of  the  muscalar  nervooftj 
system  or  of  ito  niolor  terminal  apparatus. 

The  loss  of  motion  due  to  stifrocss  of  tlie  joint  has  nothing  to  do 
with  paralysis.  Such  inability  to  move  a  joint  is  especially  frcujuent 
in  the  cxtroniitic«,  and  may  lead  the  inexperiencod  into  error.  If 
there  is  simaltaaeoua  sltfTiicss  of  the  joint  and  paralysis,  it  may  be 
extrenely  difficult  to  determine  the  existence  of  the  Utter.  Dinuno- 
lion  of  power  of  motion  caused  by  pain  has  notliing  to  do  with  pamlysii 
when  there  is  only  a  want  of  self.control  on  tlip  part  of  the  patient. 
However,  very  severe  pain  may  cause  a  local  restriction  of  movement, 
which  is,  in  fact,  to  be  considered  as  a  piiraly^ii^. 

Phenomena  of  paraly»iii:  tnethods  of  examinatioti.  Paralysia  la 
reco^nined  by  the  ooniptete  absence  of  the  power  of  motion  in  the 
•dwe  of  oetion  of  the  affected  muscles,  and,  as  regards  the  mtiaole 
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itself,  hy  the  ubscncc  of  coDtraction  t)iat  ciin  be  soen  or  felt.  An 
extensive  parolpis,  if  it  eauMC9  tbe  mueclco  to  be  Inx  (xco  liclovr),  |>ro> 
docoa  n  characteristic  nlonio  bclmvior  of  the  &)r(.>(.'ti.-il  limb:  if  wo  take 
it  up  and  then  let  go,  it  fnlU  iluwii — uu  impartnot  symptom  of  lo«*  of 
consciousDees.  As  regards  those  muscles,  and  thero  are  many  such, 
vhofle  failure  does  not  in  n  very  noticeable  degreo  aflfect  the  motion  of 
a  limb,  because  their  actions  are  replaced  by  others,  we  recognise  the 
paralysis  by  observing  and  feeling  the  muscles  during  n^itive  movemeDts 
of  the  joint  which  would  likely  call  them  into  action;  among  such 
belongs  tlie  supinator  longus.  Paresis  is  recognized  by  the  diminu* 
tion  of  "native  vigor"  when  resistance  is  culled  for;  and  also,  sup* 
posing  tbe  joint  to  be  free  and  an  absence  of  tension  on  tbe  part  of 
tbe  antagonizing  muscles,  by  diminished  freedom  and  rapidity  of 
motion.  Again,  ve  sometimes  resort  to  an  attentive  examination  and 
careful  feeling  of  the  body  of  the  muscle.  On  tbe  other  band,  we  may 
be  deceived  by  tbe  statement  of  the  patient  that  be  has  a  feeling  of 
laiuiituile,  etc. 

ExUnt  of  the  paralytU.  Paralysis  of  one-balf  of  the  body,  witli  or 
without  paralysis  of  the  ci>rresponding  aide  of  the  face,  ia  called 
hemipUgia.  Piiralysis  of  one  side  of  the  face,  of  an  ann,  a  leg,  ia 
called  monoplegia  facialis,  brachialia,  cruralis.  We  also  speak  of 
monoplegia  brachio- facialis.  Paraphgia  inferior  is  paralyai.i  of  both 
legs ;  paraplegia  miperior,  of  both  anns.  liemiplegia  eruciuta  signifies 
paralysis  of  tlie  arm  of  one  aide  and  the  leg  of  the  opposite  $i'Ie; 
bemiplpgia  allernans,  or  likewise  cruoiata,  paralysis  of  an  extremity 
of  one  side  and  of  the  facial  or  ooulomotorius  of  the  other  »ide. 

The  extent  of  the  piiralyaia  ia  an  extremely  important  aid  in 
diagnosis,  ns  follows  from  the  anatomical  remarks  made  at  the  opcniog 
of  this  section.     For  anatomical  dingnotti.^,  see  further  below. 


2.    niSTrRBANCB  OF  TUB  NtlTRtTION  AND  TOXB  OF  THB  HIISCLK0. 


Nutrition  shows  manifest  differenced  that  are  very  striking,  and  of 
tlic  highest  diagnostic  importance.  It  is  determined  by  tlie  volume 
of  the  muscle  and  by  its  electrical  behavior  (sec  Electrical  Examina- 
tion). More  or  less  symmctricnl  diminution  in  the  volume  of  the 
muscles  of  a  portion  of  the  limb  is  designated  a«  diffuse  atropJtg:  when 
it  afrcciN  a  sin;;le  muscle,  as  circum»tiribeJ  atropby.    A  oorrvspouding 
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iocrcue  Ja  the  volame  is  c&Iled  hyptrtroplty  or  jiseudo-liTpertropfajr 
(Me  bdoif).  The  exL-tlencc  of  atraphj,  and  its  extent,  are  deKnnincd 
bj  inspection  untl  ])sl|>atioii ;  if  possible,  ol^,  by  measuring.  Wbea- 
evcr  one  side  nlone  i»  aAecled,  we  are  always  to  oompare  it  with  thv 
henltliy  •mAv  K«i)iitrinfr  the  puttoiit  to  mnkc  active  motion,  by  which 
tlm  mii«clo  under  cxitminntion  in  made  to  contract,  or  wliiob  csnsea 
contraction  in  the  surrounding  mtucles,  oftea  mnkcs  the  imprMsioa 
much  clearer.  We  cin  easily  combine  testing  of  the  strengtii  with 
lie  exatniDntioi  of  the  state  of  nutrition. 

Tlic  volume  of  an  extremity  is  DH-ssurcd  with  the  tape-neuar* 
while  the  limb  \t  extAndcd  nt  rest  (lioth  arms  sud  both  1(^  arc  l«  b« 
in  exactly  the  some  pwition),  and  it  \»  best  done  at  certain  points  of 
•lection. 

We  measure  the  upper  nmi  nt  itie  point  of  its  greatest  circum- 
ference ;  the  forenrtn,  2  tn  8  cm.  below  the  lower  mnr^n  of  the  inner 
eondyle  of  tht;  humcnM ;  tlic  thigh,  lo  cm.  above  the  upper  edge  of 
the  putclls;  the  cnlf  of  thu  leg,  at  its  greatest  circumfcrcDce. 

TIntH,  in  ineasuring  the  forearm  and  the  tht^,  we  must  flr»t  fix 
the  point  where  we  arc  going  to  take  Uic  meuure,  and  mark  it  with  a 
blue  pencil. 

Atrophy  is  divided  into  tlio  following  varieties,  which  are  to  be  very 
Hhnrply  ili3tiiiguii>lii.tl  from  each  other: 

(<i)  Atrojihtf  of  iaactivit!/.  This  consiets  of  a  diminution  in  the 
volame  of  the  muscles,  which  is  very  slight  and  which  very  slowly 
develops  in  the  course  of  months  of  inactivity.  Almost  without  cx- 
ocptioD,  it  supervenes  in  coses  of  paralysis,  and  also  in  any  long^ 
continued  inaction  of  the  muscles,  as  in  surgical  di.ie]i(>«i  which 
miiiire  the  limb  to  bo  kept  nt  rwt.  In  tliiit  form  of  atrophy,  as  will 
be  shown  later,  the  electrical  Hensibility  of  (he  muKcles  is  qualitatively 
nnchangt'd. 

(A)  Dfyenerativf-  atrophy,  with  the  so-called  atrophic  parulysia 
This  quickly  lends  (o  u  high  degree  of  atrophy  of  the  alFected  musclc^ll 
and  to  a  qualitative  change  in  their  electrical  sensibility — the  rcaetlon 
of  ilegencration  («c  below).  This  tJegcnorative  atrophy  only  occtirs 
if  the  evntre  wliich  presides  over  the  nutrition  of  the  muscle,  hcneo 
that  portion  of  tlie  gray  matter  of  the  anterior  horn  corresponding 
to  the  adVvted  muscle,  is  disturbed  or  is  separated  from  Uio  ma*ots; 
therefore,  in  all  primary  and  svooudary  discuses  of  the  anterior  hor 
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ID  local  separations   or    interraptions  of   Uie   cannection   witli   tlic 
anterior  roots  or  peripheral  nerves,  in  peripheral  neoriliB. 

IIcr«  belong:  poliomyelitis  acuta,  subacuta.  chronica;  progressive 
muscular  atrnptiy  of  spinal  origin  ;  amyolrophio  laterul  sclerosifi ;  all 
proceasca  within  and  of  the  apinul  coril  which  destroy  tlic  gray  Mub- 
ce  (tumors,  lieniorrhagca,  soneniug);  oompression  of  th«  anterior 
loots  and  the  peripheral  nerves;  traumatic  comploto  ncparation, 
severe  contusion ;  pretisure- necrosis  of  these ;  and  oil  forms  of  acute 
and  slow  degeneration  or  degenerative  ntturitia. 

Also,  it  will  ho  understood  (ace  above,  p.  ATtCi)  that  the  motor  n«rres 
below  the  sent  of  the  lesiou,  ««  far  aa  the  uiu«ule,  atrophy ;  mo  also 
Eleotrical  Exaniination. 

On  the  other  hand,  degenerative  ktropby  is  wanting  in  all  paralyaes 
which  are  due  to  a  dixcuso  of  a  motor  tract  above  tlio  anterior  horn 
ganglia — that  i»,  in  the  pyrnmidnl  tract  of  the  epinal  cord,  of  the 
hrain,  in  the  cortex  of  tbo  bruin.  Therefore,  in  these  ca«e«,  we  only 
hove  the  atrophy  of  inactivity.  ^loreover,  degonemtivo  atrophy  ia 
wanting  in  parutysoa  of  niyopatbtc  origin  (see  below)  and  in  functional 
par.ttjHes, 

NoverlhclcM,  degenerative  atrophy  in  many  diseases  occurs  in  such 
a  way  as  to  cau»e  great  cliniad  difliculties  :  the  rapid  (developing 
within  fourteen  days)  diminution  it)  tlie  volume  of  a  muscle,  of  course, 
can  only  occur  when  tho  whole  of  the  affected  muscle,  or  a  lai^ 
compact  portion  of  it  is  suddenly,  at  an  approximately  deBnite  time, 
completely  paralyzed  by  disease  of  the  anterior  horn  or  of  a  periplienU 
nerve  (poliomyditia  acuta,  section  of  a  nerve,  rheumatic  fiicial  panil- 
ysia,  etc.).  A  diaeaM?  developing  slowly,  in  the  course  of  vivV*  nnd 
raon>ha,  causes  alowly  progressive  atrophy,  at  Rrsi  diHseiuiiiiiicd  in 
the  aeparale  muscular  fibres,  only  gradually  becoming  general.  There 
arc  alto  difEcuIties  in  detenuiiiiDg  the  reaction  of  degeneration  in  »udi 
alowly  extending  degenerative  atrophy  (see  belowl.  We  have  the 
greatest  difficulty  in  making  out  degcneriitivc  atrophy  when  the  dis- 
ease is  a  diMcminuKKl  one,  in  which  bundles  of  muscular  fibre  liiat 
are  still  normal  are  distributed  everywhere  between  discoaed  buodlee. 
(Re^rding  thi«,  m-c  farther  under  Electrical  Hxiimioation.) 

It  is  to  bo  remarked  that  all  cachexias  cause  general  atrophy,  as 
well  OS  atrophy  of  the  muscles.  But  it  ia  worthy  of  still  further  note 
that,  under  the  influeDoe  of  a  general  atrophy,  tbe  paralysed  muecles 
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oftun  becoiDfl  exceasivety  atrophied,  even  when  the  atropbj  is  not* 
degenerative  one.  In  ciues  of  myelitis  truisreram  nntl  simple  atrophy 
of  inactivity  of  the  togs,  wlien  ther«  come*  lo  bo  b  general  atrophy, 
we  have  often  aecn  ihc  lego  become  extremely  atropbien],  quite  out  of 

proportion  to  tlie  volume  of  the  mrms. 
But  there  is  no  reaction  of  de^nera- 
tion,  and  this  fiiet  fumUlits  diognottio 
assistance. 

It  ifi  often  extremely  difficult  for 
the  beginner  to  form  a  oonoeptioo  of 
the  behavior  of  the  anterior  gray  col- 
umns wlien  there  ia  diaeafte  of  a  tnuu- 
FH  1  verse  section  of  the  spinal  cord,  anil 

P  I  to  answer  the  i|Uestion  in  connection 

I  with  it,  what  sort  of  paralyxU  will 

/TrY~JTN  result  from  such   diaease.     For   this 

r^«"~yB  A     ''^^^*^''  ^^'^  exatnples  are  presented : 

'iJ^-J^^^^  Jf         In  a  severe  contusion  of  the  promi- 

I  ■'     nence  of    the   neck    (fracture   of    a 

I  y         cervical  vertebra,  for  instance)  it  may 

I  hft|>pen  that  the  whole  section  of  the 

I  anterior  gray  columnit,  which  inocr- 

vutus  the  arma,  ia  disturbed,  and  that 
siuiultaneoiiMy  the  pymniitlal-tract 
fibres  for  the  muHcIrt  of  both  \ftfft  are 
unbroken  [at  H  in  the  figure):  there 
follows  1  degenerative  atrophic  par- 
alyfift  of  llic  arms  and  a  non-atrophic, 
"  simple  "  (npastic,  see  under  Tonus) 
parnlysif  of  the  legs.  The  pymmidal- 
tmct  fibres  of  the  latter  degenerate  aa 
fur  nn  tho  lumbar  portion  of  tlie  cord 
(as  far  as  L),  but  the  degeneration 
stops  here:  the  anterior  bom  ganglia 
remain  normal,  and  benoe  the  periph- 
eral nerve  and  musclo  also. 
A  myelitis  transversa  of  the  dorsal  portion  of  the  cord  interrapta 
the  pyramidal  tracts  to  the  legs :  theae  become  simply  (sposticully) 
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^itTftl^vsed ;  a  mvelitis  tmnsTersa  of  tlii>  lumbnr  |Kiriiiin  of  ilic  ctm) 
(liitturUfl  the  utiierior  horn  ganglia  of  tUo  k-gs  :  itivsi-  iiri.-  tviTi-ctt-tl  nith 
nuropliic  paraJ/sts. 

(«•)  S'rimary  mifopathic  atrofihy.  Tbin  is  a  ditteotie  of  tin-  iiiiihcIv, 
the  nerruuM  i<ysu-m  beitij;  intiici.  It  miuiifesis  itaclf  b^'  tlio  Tik-c  that, 
in  this  disfu«e.  tbv  mimclv  giv(«  Ivm  response,  corroiipunfUng  lo  a 
simple dimitiiitioD  in iu  volume:  or,  if  it  lioconiL>s completely slininki-n, 
there  is  complete  paral^i:* ;  anil  furtlivr,  \ty  the  fact  that  tbe  electrical 
examination,  as  a  rule,  duct  nut  exhibit  any  trace  of  the  rcactiuu  uf 
tiegeneration.  This  kind  of  atrophic  paraly<i«  uccun  in  two  <|uite 
■liseimtlnr  fonns : 

(a)  In  muscular  dystrophia  (Erb),  the  myopathic  form  of  progres- 
sive muscular  atrophy  (hero  often  combined  with  hypertrophy  or 
pseudo-hypertrophy)  (see  below). 

{b)  Id  severe  chronic  diseases  of  the  joints. 

The  parallelism  between  atrophy  and  paralysis  mentioned  above  is, 
moreover,  generally  present  also  in  de]*cDerative- a  trophic  jiarulyses, 
provided  they  develop  gradually  (subacute  and  chronie).  A  distinct 
disunion  of  atrophy  and  paralyfis  occura  only  in  acute  degeneralive- 
utropbic  paralysis  (poliomyclitin  acuta,  injury,  etc..  of  the  nerve, 
aente  degenerative  neuritis):  here  the  paralysis  develo[)B  more  or  less 
rapidly,  but  atrophy  only  becomes  manife«t  in  the  course  of  weeks. 

Charcot  bim  recently  ilifcovcreJ.  in  certain  hystero- traumatic 
paralyses,  a  functional  piiralysis  with  more  marked  atraphy,  hut 
without  the  reaciion  of  degeneration.  But  the  atrophy  here  is  not 
HO  decided  as  degenerative  atrophy,  being  ratlier  betw<fn  Uiik  and 
the  atrophy  of  inactivity. 

In  very  exceptional  ciwe«.  when  ihcr*  is  dittmsr  of  the  cerebrum, 
particularly  of  its  cortttx.  there  lias  been  found  a  <iiiii>idcriihlc  unis- 
eular  atrophy,  which  uppcAt^  early,  wmietimcH  even  before  the  occur- 
rence of  paralysii.  without  the  reaction  of  dcgencraliou.  In  indi- 
vidual cases  of  thi.*  character,  contractures  were  completely  wanting, 
and  tendon-reflex  was  not  increased. 

Ocniiino  byjH-rtrophy  of  muscles  occurs  in  Thomsen's  dis(«se 
[general  myo[ntbic  spnsm]:  also  sometimes  in  individual  muscles, 
efijiei'ially  ihepa^tmrneniius  muscle,  in  dystrophia  musculorum  :  here, 
also.  bi'ldiigM  the  niusiular  hypertrophy  which  develops  in  the  sound 
leg  wIk-ii  iin<'  iit  jiaralyzcd  (as  in  long-standing  infantile  paraly8i»). 
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Qenuioe  hypertrophy  is  recogDised  by  the  incraa»ed  volume,  gre$X 
hardness,  and  especially  by  tbe  increased  rigor  of  tlie  muscle. 

pHeudo-hyperlraphy,  on  the  other  hand,  eboira  increu«ed  Tolunw, 
but  diuinisbod  ]>uwer.  Tbia  occurs  in  dystrophin  inuacaloritio  much 
otWncr  ilian  genuine  hypertrophy,  but  it  may  be  developed  from  tbe 
hitter. 

ToHut  of  parah/zed  mutelet,  active  spasm,  rigidity  of  muMlcs. 
An  increawd  tonus  of  the  moaolea  that  are  puraiyiced  (rigidity,  active 
Bpaam)  ia  a  characteristic,  though  aometimes  absent,  aigD  of  dtow 
paralyses  vhicb  are  of  cerebral  or  spinal  origin  above  tlie  anterior 
bom.  This  tonus  may  be  sn  slight  that  tbe  examiner  will  only  nutice 
it  as  a  slightly  increased  resistance  during  pa.<isive  motion.  But  it 
may  also  be  so  sirnng  that  even  when  perfectly  at  retl  a  muscle  is  as 
bard  as  a  board,  and  that  motion  of  a  joint,  in  which  iho  muncle 
would  be  extended  (that  is  in  which  the  mu.tclc  would  set  aa  ao 
antagonixer),  ih  entirety  impossible.  Thus  spasm  of  the  ({uadHcppB 
prevents  bending  of  tbe  kuee,  not  only  passive,  but  slso  active  beml- 
ing,  which,  ])rohttbIy,  if  the  flexing  niuacli?9  were  intact  or  were  onlj 
porelic,  would  tuke  phtcc  (spu»tic  pMcudo-paralysis).  Patients  also, 
even  in  slight  dcgrcos  of  rigidity,  oxporienoo  great  difficulty  in  making 
active  motions.  That  these  itptums  ore  not  duo  to  permanent  ana- 
tomical change:*  in  the  mumclos,  only  to  muscular  contraction,  is 
proved  by  tho  fact  that  they  are  sometimes  subject  to  striking  change. 
If  the  paralyzed  muscles  are  spastic  to  a  high  degree,  often  for  a  long 
time  there  doea  not  develop  any  atrophy  of  inactivity. 

Paralyses  due  to  affections  of  tbe  cortex  of  tbe  brain  usually 
ttinriifcst  theiusclvcH  by  very  ctirly  spaxms.  In  hvsteria,  also,  very 
decidedly  active  spasms  occnr.  (Regarding  increased  tendon  reSex 
as  an  attendant  phenommon  of  spasms,  see  p.  497.) 

Atonic  pnralyau.  This  ts  characteriied  by  diminution  or  loss  of 
muKctiltir  tonus,  in  consequence  of  which  there  is  abnormal  passire 
mobility  of  tho  joints.  This  laxnoss  is  present  in  recent  paralyses,  in 
which  the  atrophic,  acutely  degenerative  condition  has  not  yet  deveU 
opc<i  ("atonic  atrophic  paralysis").  It  is  also  found  in  cases  of  chronic 
and  long-standing  degenerative  paralysis  (see  also  under  Contractures) 
Cerebral  pai-alyses,  as  hemiplegia,  in  rare  cases,  may  also  manifo 
decided  atony.  There  is  a  tolerably  marked  laxness  of  tbe  muaolei] 
without  paralysis,  in  tabes. 
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Conlraetures.  In  long-continued  pamlj'ses,  both  degenerative  and 
simple,  there  derelopa  in  the  paralysed  1inib§  a  constaDt  anatomical 
Bbort«ning  of  individual  muaclee,  and,  indeed,  juat  the  mitHoleA  that 
are  chieHv  spastio  often  shorten  in  sjiastic  paraly-tia,  but  not  always. 
Or  the  other  hand,  in  degenerative  pam1ysi&,  it  ia  more  the  aniago- 
nieeTB  of  the  paralysed  muacleo,  or  those  of  the  paralyzed  muscles  that 
are  strongest.  Thux,  from  the  moment  of  pAraly-iis,  the  prevailing 
position,  the  pasture  of  the  affected  limb,  gives  the  Grsl  indication  of 
the  development  of  contracture.  These  contractures  do  not  change. 
The  motions  of  the  limb  that  oppose  the  oontrncture,  and  the  »trelcli- 
ing  of  the  affected  miuclen  caused  by  this  motion,  are  very  painful. 

8.  TlIK  HRFLBXBS. 

1.  Skin  Rtjlfz. 

By  this  wo  undentand  the  quickly  poising  contmcliona  of  the 
muscles  which  are  canscd  by  an  irritation  applied  to  the  skin.  The 
stimulation  of  the  skin  u«ually  recommmdcd  i»  ticklinj;  or  stroking 
it  with  the  blunt  end  of  a  pencil  or  the  handle  of  the  percussion 
hammer.  It  is  well  from  the  beginning  to  oim  at  a  certain  aymmetry 
in  the  methoda  we  employ ;  only  in  certaiD  cases,  especially  if  there 
is  diminution  of  the  reflex,  wo  may  endeavor  to  call  it  forth  by  prick- 
ing with  n  needle  or  toucliing  it  with  a  piece  of  ice.  The  skin 
reflexes  about  to  bo  mentioned  in  detail  nre,  even  in  henhh,  very 
different  in  different  individuals  (the  cremaster  reflex  relatively  varies 
least) ;  but  upon  the  two  halves  of  the  body  they  are  always  alike. 
Therefore,  where  there  are  unilateral  anomalies  of  id  the  most  cer- 
tain rir^ults  of  triul  of  ihe  skin  reflex  are  obtained  by  a  comparison 
with  ttio  sound  side.  If  we  have  like  results  upon  both  sides  of  the 
body,  then  it  has  only  a  doubtful  diagnostic  value. 

AVe  are  not  to  confound  nich  skin  reflexes  those  motions  that  are 
voluntarily  made.     With  some  practice  they  are  readily  distinguished. 

In  the  face  and  the  upper  cxtremitiCiS,  the  skin  reflexes  are  of  no 
importance;  on  the  other  hand,  the  three  reflexes  upon  the  legs  and 
abilomen  are  of  especial  diagnostic  signi6cance: 

(a)  The  reflex  of  the  solo  of  tlie  foot.  This  is  produced  by  irri- 
tating the  skin  of  the  sole  of  the  foot,  and  in  health  consists  either  in 
»  dorsal  flexion  of  the  toes  or  of  the  whole  foot,  or  even  in  motion  of 
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ihc  hip-j»int  nnd  knvc.  PAtlioIogicaJ];,  the  rHlcx  mny  be  ibflent 
(weaketie<l  on  one  siilc  wid  incr«*S4*«]  upon  tlic  other).  It  may  bv 
iacreiwod  wiUi  n-roix-nco  to  llie  Kinount  of  ihe  contraclioD,  with  n-fcr^ 
ence  to  \U  extviit,  ii«  in  viuiuluincouB  contraction  or  the  oiIkt  leg, 
motion  of  tlic  polvU  or  of  ilie  wliolc  body,  ftir  instance,  as  shorter 
Dpistlioloniis ;  or  it  may  o«ur  slowly,  or  only  aft«r  repeated  nml  con- 
tinued application,  or  siininiatioii  of  a  Htrong  irritation.  Il  would  bo 
influencvd  in  its  form  liy  the  tonus  of  the  muscles  of  the  legs:  in  tpun 
of  the  extensor,  for  instance,  often,  instend  of  o  single  motion  of  flexion, 
there  occurs  repented  ircinklin^. 

(h)  The  cnMnuster  reflux  in  men  consists  of  a  ])ri>inpt  upward  uiotioD 
of  the  testicle  from  tlie  contraction  of  the  crt-mnster  which  follows  irri- 
tation upon  the  inner  »iirbce  of  the  tltigh.  1 1  is  not  to  ho  oonfuunded 
with  the  indolent  contraction  of  thv  tuniot  durtos  of  the  scroinn), 
which  follows  eomewhnt  later,  f^oinctimes  tho  cremssler  reflex  is 
extended  to  the  niui<clos  of  the  sMomvn,  causing  the  backward  dmir- 
ing-in  of  the  abilotnen. 

(e)  Abdominal  reflex.  This  is  a  contraction  of  the  muscles  of  the 
abdomen  [chicHy  cbe  rcctii!:]  from  irritation  of  the  skin  of  one  side  of 
the  abdomen  [stroking  iluwnvrnrd  from  tlic  edge  of  tbo  ribsj,  which 
is  rniognixud  by  un  unilateral  or  a  bilateral  drawing-in  of  the  abdo- 
men :  wheij  till-  irritation  is  weak,  by  a  slight  cUsplacement  of  tho 
niivel  toward  the  side  irritated. 

The  figure  explains  tho  mechanism  of  the  skin  roBex :  the  sensible 
irritation  proceeding  from  the  skin  is  convoyed  by  tlie  motor  fibres  to 
the  anterior  horn;  but  tho  anterior  horn  itself  is  influenced  by  the 
rcfleic  retarding  fibres  which  puss  in  the  pyramidal  tract.  It  is  deer 
that  the  skin  reflex  must  be  lost  by  an  interruption  of  iho  rotlfx  arc 
at  any  point,  or  by  the  UDHUSceptibdity  of  the  skin,  or  by  myopathio 
{>aru1ysis;  that  it  mual  be  increased  with  any  increased  excitability 
of  the  anterior  horn,  or  removal  of  the  restraining  reflex  from  the 
brain,  also  in  liypenestbesia  of  the  skin.  Recently,  an  increase  of  the 
abdominal  reflex  upon  one  side  boa  been  observed  in  intercostal  neu- 
ralgia (Seeligmiiller). 

We  huve  not  mentioned  a  number  of  other  skin  reflexes,  since 
are  not  important :  for  pupillary  reflex,  the  reflex  closure  of  the  li^ 
see  under  Examination  of  the  Eye. 

Of  the  reflexes  of  the  raucous  membrane,  the  choking  re6ex  wbea 
the  mueou-i  membrane  of  the  pharynx  is  tickle<l  has  diagDcetic  aif^ 
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nificiinco:  iu  absence  U  n  fre<iuont  uccurrt-nct?  in  hysteria  (ansatliesia 
of  tlio  Diucous  membntnc),  hI.'^o  jti  bulbiir  |)iinil yiiia  (nuclear  paralysis). 
Of  very  tniich  grvHter  diftgnoHtio  iinporliinco  arc  tlie 

-.   Tendon  Refttxet  (prrioaleat, /atcial  rffltx). 

Tliese  retlexfts  aro  likewise  short  contractions.  They  aro  prodiia<I 
by  tapa  upon  the  tcndonB  of  iniisc1e&,  apon  the  bonca  and  fiiscia,  aluo 
by  sudden  tension  of  a  tendon  hy  a  quick  passive  movomcut  (in  vthicli, 
however,  tito  muscle  itself  is  also  stretched).  Both  the  sliort  mor«- 
luent  of  (he  limb  and  the  momratary  hardeainj;  of  the  muscle  mny 
he  made  an  object  of  examination.  In  order  to  develop  the  tendon 
reSex  it  is  necessary  to  have  the  limb  perfectly  relaxed,  and  it  is  well, 
also,  to  divert  tlie  attention  of  the  patient. 


I)I>p>li1  of  th«  mune  of  th«<  vittan«oii«  bdiI  tmilnii  rallMC«t.  If,  rkiti ;  if,  miUrlA; 
V,  utarior  horn :  JH,  jMilorlor  born ;  t,  th*  Irscl  of  the  tcnilon  raflexni ;  A,  the  Irmoc  at 
Om  ouubmu*  raStna. 

Whenever  it  is  po»»ihle,  a  comparison  is  to  be  made  between  tlie 
right  and  left  limbs,  but  even  where  this  cannot  be  done,  as  when  the 
diaturbancc  i.5  bilaiernl^  or  the  two  sides  arc  dii<turbcd  in  a  simihir 
way,  the  greatest  importance  can  ho  aCtncIied  to  the  reanlt  of  tlie  test, 
because  here  the  individual  variations  are  not  proulnent,  as  tliey  aro 
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in  ihe  rfflrxc«  of  the  skin ;  ticnoo  the  tendon  reflexes  nrc  tuunli  tsa 
ioiiKirUiiit  uUlt  ill  <linf;nosi»  tliut  llio  tkin  reflexes. 

TciHtvti  mill  »Vin  rcfloxos  iii*j  be  oonfoundet].  In  s  doubtful  cueT 
,  thm  can  \ir  ikvoidml  by  compftring  irritAtlon  of  the  skin  alone  »t  tlie 
jiren  points,  by  means  of  [liuching,  pricking  »  fold  of  skin,  or  b^ 
air«!t  mechiinicitl  piusciilnr  irritniiim  (see  hclow.  Bicep«-l«ndon  Re- 
flex); loitlly,  ns  in  the  »kin  reflexo,  hy  hnving  the  patteDt  tttlce  put 
in  the  exnminfttinn  by  ranking  voluntary  oontractioiu;  tbow  tdt* 
pliice  Inter,  nml,  hence,  am  only  deonvc  the  inexperienoed.  We  msy 
be  very  en»i)y  miHleil  into  cuppo*ing  tlint  ihere  i«  an  aburace  of 
tendon  reflex,  if  (he  mustdot  under  cxumination  are  not  perfectly 
relaxed. 

Wc  onucicrutc  llie  tendon  rcflexe«  iiecording  to  tlieir  iraportnnce: 

(rt)  i'aUUar  rtjlrx  (Krb;  knue-phenomi-non,  Wcstphal),  conMsts 
in  a  contraction  of  the  qundriceps.  It  is  citUJted  by  Rtriking  with  • 
percussion  hninmer,  with  the  tips  of  the  Mmi-flexed  fingers,  or  with 
the  rim  of  the  car-phitv  of  ii  stethoscope,  upon  tlie  pntellur  tendon. 
On«n  we  must  ciircfully  sw-'k  the  most  susceptible  point. 

Sometim(«  wo  mny  first  mnkc  the  t«!it  with  the  leg  covrrcnl ;  bat  if 
tlio  result  is  in  any  way  ilouhtfiil,  ihi-n  the  knee  must  be  uncovered. 
Whenever  n  very  exact  exaininntion  is  to  he  made,  the  hitlor  must 
nlways  be  done.  In  order  to  get  the  mit.ides  completely  reloxeil,  we 
must  select  certain  positions :  a  favorublo  position  is  to  have  the  limb 
extended  nt  rest,  with  the  feut  resting  upon  the  floor;  another  position 
is  with  the  leg  crosseil  over  the  other  in  the  sitting  position ;  u  third 
is  to  bavo  the  piitient  sit  upon  a  t:iht<?  with  the  legs  hnnging  down  ; 
with  the  patient  in  btul,  wo  puss  the  linnd  under  [the  thigh  just  above] 
the  knee  and  gently  lifl  it  up.  As  a  means  of  inducing  puttenis  to 
relax  (li4>  limb,  they  arc  to  be  diverted  by  conversation,  or  ihoy  may 
bu  directed  to  close  the  fist  as  tightly  as  ]>ossihlc,  or  sometimes  we 
msy  have  them  grasp  the  left  hand  of  the  examiner  or  press  tliQ  hand 
of  someone  else. 

Not  only  active  contraction,  but  possibly  also  increased  tonus  of 
tlio  quadriceps,  disturbs  the  exhibition  of  the  reflex.  Even  a  patbi>. 
logically  increased  patellar  reflex  mny  thus  be  hinderwl  by 
which  must  be  carefully  guarded  ngainsl.  Hence,  as  far  as  is 
Bible,  we  must  prevent  any  active  spasm  by  the  poeitjon  (particularly 
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by  a  cautious  ]Wgaiv«  motion)  of  th«  kneo-joi&t.     It  tufty  slao  bo  inter- 
fereJ  with  by  dvformity  and  MtifTncM  of  tho  joint. 

With  voTjr  rors  exceptions,  tho  patcDiir  tcndun  rrflox  is  always 
preecnt  in  licalth,  and  both  sidra  are  o(]tiiilty  slrong. 

Thu  author  cannot  forbonr  saying  that  liu  regards  as  imp  recti  coble 
the  designation  "  Westpharssign"  for  tho  a&«n(fe  of  patellar  rcfloz— 
notwithstanding  his  vc^ry  high  rt-gard  for  tho  morttoriotis  investigator, 
who  is  deserving  of  the  honor — 'because  this  designation  could  easily 
be  confounded  with  tho  opposite  (as,  llist  Westphal's  sign  me«at 
patellar  reflex). 

(b)  Trnrlo-Acfii/lu  refitx  and  foot-phtnomtnon.  Striking  upon 
the  tendo  AchiUis,  and  often  only  on  a  very  limited  portion  of  it,  in 
health,  generally  causes  a  reflex  contraction  of  the  gastrocnemttu  (and 
Boleos)  with  slight  plantar  l^exion  of  the  foot.  In  doing  it,  it  is  beat 
to  lift  up  the  foot  by  talcing  the  malleoli  with  tlic  left  hand  (the  foot 
of  oonree  being  bare). 

By  foot-phenomenon  ve  designate  the  contraction  of  tlie  same 
nnsclea  if  there  is  a  continuous  contraction,  a  passive  dorsal  flexion 
of  the  foot,  ol^en  beet  excited  by  a  quick  passive  motion  (stretching 
the  tendons,  also  the  muscles) ;  a  reaction  then  takes  place  in  a 
series  of  rhythmical  contractions  of  the  plantar  flexors,  or  a  long 
series  of  contractions :  foot  clonus,  foot-phenomena,  dorml  clonus. 
This  latter  phenomenon  is  not  really  a  pure  tefldoii-reflex,  rather  in 
part  it  is  dependent  upon  direct  irritation  of  the  muscles  as  a  result 
of  stretching.  But  it  has  exactly  the  same  dia^oetic  significaacc  as 
increased  tendon-reflex,  for  it  does  not  at  all  occur  in  health,  or,  at 
most,  only  temporarily,  as  when  one  is  very  tired. 

(e)  Ti-ndon  rtfUx  of  the  upp^r  extremitif.  Here  they  do  not  have 
the  same  diagnoHtic  importance  [as  those  under  (n)  and  (^>)],  particularly 
because  they  are  very  often  absent  in  health.  Striking  the  flexor 
tendons  at  the  wriiit-joint,  the  biceps  at  tlie  bend  of  tho  elbow,  the 
triceps  tendon  close  above  the  olecranon,  generally  causes  a  slight 
reflex  conlrnction ;  in  the  two  latter  wc  must  be  careful  not  to  strike 
the  niu.HcIe  it^telf.     (See  Mechaniad  Irritation.) 

{d)  Prriontfal  ntnlfateial  rrjiex*-*  are  elicited  by  tttrikiug  the  latter 
and  the  bones — the  tibia:  patellar  reflex;  bones  at  the  wrist-juini: 
biceps,  even  pectoralis  reflr.\.  Wo  imt  infrequently  observe  them  in 
health,  but  wry  particularly  when  there  is  increased  tendon  reflex. 
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Kot  vfaoDj'  antDiponaat,  ftlso,  are  the  bone  reSeza  whicli  are  nutiifat 
in  ibe  lotuclM  of  the  &c«  from  Mowb  apon  the  kar* — upon  the  uq«s; 
the;  *n  ^Ment  in  bolbar  paraljaia.  and  are  jircwnt  id  puftljrsu  ol 
dw  facial  tract  above  the  balb. 

The  nwdianiiB  of  the  leodoo  reSex  b  made  clear  hj  ^g.  162,  p. 
497.  VTe  eee  that  hr  its  prodaction  it  is  oeoeasarir  to  preserve  iht 
int^tr  of  the  reflex  arc :  (a)  tendtHis ;  (i)  acoiitivc  (that  is,  centri- 
petal) nerve ;  (e)  poaterior  root ;  (>/)  anterior  horn  ;  (')  motor  nerre; 
Ixtlj'i  if)  niDscle.  But  we  take  note  of  the  inSuiMicv  npon  tbew  of 
restrBtDing  fibres  id  the  pyramidal  tract,  which  ma^r  be  cut  off,  and 
also  maj  pORubly  be  temporarily  irritated.  lotcrmption  of  the 
pyramidal  tract  (which  is  maaifeet  by  its  secondary  degeneration  as 
hr  afl  the  anterior  bom)  or  cutting  off  of  the  pyramidal  tract  by 
primary  d^eneration,  causes  increase,  there&re,  of  tendon  reflex,  aa 
in  cerebral  paralyser,  spinal  paralyses  froo  diaeam  of  the  pyramidal 
tract,  in  myelitis  transversa,  amyotrophic  lateral  sdcrosia,  apaatic 
spinal  paralysis ;  but  also  increased  irritability  of  the  spinal  cord  itself. 
as  in  strychnia  poisoning,  tetanns,  lysaa,  neuroMs,  and  panicolarly 
•ometinics  in  hvxteria.  On  the  other  hand,  the  tendon  reflexes  art 
diminished  or  are  lost :  in  disease  of  the  anterior  homs,  of  the  periph- 
eral nerves,  of  the  posterior  rooUi  or  their  connection  with  the  anterior 
horns  (poliomyelitis,  spinal  progressive  muscular  atrophy ;  any  diseaae 
of  the  peripheral  ncn'cs;  tabes  donuilt»^hero  dtagnoMtcalt;  very  im- 
portant :  myelitis,  tumors,  hemorrhage,  if  In  certain  locattoiu^that 
is,  if  they  disturb  the  gray  substance  for  the  arm  or  leg). 

It  follows  from  what  precedes  that  the  increase,  and  also  in  many 
respects  the  diminuiion,  of  the  tendon  reflexes,  goes  parallel  with  \n- 
creased  or  diminished  tonus  of  the  moscles.  And,  in  fact,  tonos 
seems  to  be  genetically  related  to  tendon  reflexes.  In  this  sense  it  is 
also  of  intermt  that  the  predominant  reflexes  at  the  arm  are  tlie  flexors, 
at  the  leg  the  extensor  of  the  knee,  the  plantar  flexor  tendo-AohilUs 
reflex  for  the  foot,  and  that  exactly  corresponding  with  a  recent  spastic 
pnrHlysis  of  the  arm,  we  are  apt  to  have  flexor  spasm  of  the  arm  and 
extensor  spasm  of  the  leg  at  the  knee  and  ankle. 

Westphal's  view  [p.  499]  that  the  *•  tendon  reflexes"  are  not 
reflexes,  but  that  they  are  always,  when  elicited  by  the  preecnbod 
tnetbods  of  testing,  due  to  the  direct  irritation  of  the  uuscIm  by 
stretching  and  concussion.  Is  to  be  regarded,  especially  as  reepects 
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patellar  reflox,  u  definitely  refute<].  Nevertkelctu,  we  most  still 
agree  tlint  tlie  ordinnry  method  of  examination  for  ihi;  fuot-plio- 
nommon  in  tliis  respect  is  not  free  from  objcclion  (as  bas  been  urged 
by  othors  also,  as  JendmsHik):  the  brusque  dorsul  llexinn  of  tbe  foot 
must  neoCSBsrily  stretch  tlie  ga-Htrocnemius — here  it  may  be  due  to 
th«  effect  of  stretching  of  the  muscle  udded  to  thai  of  the  tendon. 

Mixture  of  tendon  reflex  and  direct  musculnr  irritation  from  stretcli- 
ing  the  muscle  probably  n\m>  occurs  in  executing  "  brusque  possivo 
motion  "  of  the  limb  (very  quickly  bending  it,  and  extending  the  knee- 
joint,  etc.),  which  is  very  i^lron^ly  to  bo  r«commondcd  for  determining 
A  slight  degree  of  increased  tuuus  of  the  tnuHclus. 

4.   ELECTRICAL   KXAMISaTIOK   OP  THE   KEUVIB   AND   MUSCLRS.' 
Regarding  the  Phyti/n,  atui  the  Imtnimenlt  Snplotfed. 

For  the  electrical  examination  we  employ  the  secondary  or  induc- 
tion current  of  the  faradic  buttery  and  the  constant  current  of  a  gal- 
vanic battery.  We  graduate  the  strength  of  the  (aradic  current  by 
the  extent  to  which  we  withdraw  the  outer  coil  from  the  inner,  which 
is  reckoned  by  centimetres  and  millimetres  iirom  the  point  where  one 
coil  is  completely  enclosed  by  the  other,  or  the  distance  between  the 
coils  X  cm. ;  the  strength  of  tlie  galvanic  current  is  changed  by  im- 
mersing a  different  number  of  elements,  sometitnes  more  delicately  by 
a  rheostat.  [The  galvanic  batteries  now  made  in  the  United  States 
and  England  usually  have  a  rheostat  as  a  part  of  the  outfit.  It  is 
much  better  to  use  it,  for  two  reasons  :  all  the  cells  of  the  battery  are 
drawn  from  alike,  since  all  can  bo  thrown  into  the  current  at  the 
beginning  of  each  sitting;  the  gradations  in  the  strength  of  the 
current  are  made  without  shock  to  tlie  patient.] 

Tlie  current  is  conveyed  to  the  body  by  an  electrode,  previously 
moistened  with  warm  [preferably  salt]  water.  In  making  the 
examination,  one  of  these  is  always  the  indifferent  one — that  is  to 
say,  it  merely  serves  to  close  the  current  that  is  flowing  through  the 
body;  the  other  is  the  "differentiating"  or  examining  one.  The 
first  must  be  as  Urge  as  possible,  in  order  to  spread  out  the  current 

>  Of  coune  il  i*  not  aoccttarj  hen  In  go  Into  parllcultn,     llflDW  we  nfor  Ilia  render 
to  ipccUl  W0rlu,  pRTticiuIarl;  tn  Erb'i  claaioal  preMDlaliou  in  bii  Electro- Tlitniiy. 


M3 


iflMW^ol*  ^nQ,  ia  order 
to  Ab  itnetBRs.  vfaicb 
Antlj^de^cr.  For 
k  »  bot  w  teleet 
IW  M-alkd  "fiu"  decent  of  EA(w»  Fig.  US).  Bu  ia  od. 
pkjiBg  lkeplnBiecaiTat,MekkiBBll4ieeli«4B  voaUaoceDeen* 
bate  iIm  tmrmthyim  ^mH  lium  weliua  tine  tea  pMaagt  ikroagli 
tbe  akia  maid  be  too  imtatiag,  aad  henoe  n  mm  sdeet  for  this 


FWIU. 


Gurreot  one  boibpwIwi  Urger.  The  aise  of  the  elecDode  is,  m  alr««ulT 
nid,  of  impon&ol  mfiuenoe  upon  ili«  iawnsilj  of  the  currcDt  ia  its 
transit  tbroo^b  the  skia  uid  s  short  dislaaoe  bejoiwl  it,  benoe,  iLm, 
ia  that  to  the  atinmlating  nerree.  tt  U  likewU«  not  unimportaat, 
lor  it  is  T«ry  desirable  to  koov,  at  least  approximaielr  (*b/,  m« 
beJow),  with  bow  strong  a  current  we  touch  the  oerra  beae«lfa  the 
skin.  For  this  reaaoa,  and  in  order  that  the  conditioiu  ander  vbicb 
the  examinatioas,  ooadocted  bj  differeDt  persons,  nay  be  as  neaHj 
■a  possible  alike,  it  is  strongly  noonunended  to  employ  a  ao-«allinl 
"Doraul  electrode."  Unrciftunaieir,  we  have  several,  of  which  wh 
oonader  only  the  following:  one  di'^iM'd  by  Erb,  oflOBq.cm.  diaioeter 
(either  •([usre,  S.8  cm.  on  a  side,  or  round  with  n  diameter  of  S.5 
cm.) ;  and  one  by  Stinlzing,  round  and  noK^wlint  cooveic,  S  s>|.cn).  in 
CTOM^eciion  and  2  cm.  in  diameter.  ^Vith  every  record  of  aa 
exaroinutioD  there  should  always  bo  a  statvtoent  of  the  siie  of  tbe 
elcctroilc  eiiiploywl. 

We  liavG  no  abiioliitc  mcn>ur«  for  the  total  stroiigtb  of  tbe  faradic 
current  in  making  examinations.  Here  we  note  tlic  distance  of  the 
ooils,  but  lbi»,  aooonling   to  tbe   construction    and    poaer  of  the 
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apparatus,  may  indicate  differest  iMrcagtliB  of  current;  nevertholesa, 

thia  hat)  value  for  comparisoii  wlierc  tlte  cx&ininationii  are  made  cacU 

tim«  with  th«  name  apparattm  (nee  below).     For  the  galvanio  current 

1  volt 
w<!  hsvo nn  absolute m«uure :  the  iniIli»mptTO(M,-A.),  =^  j..j.-.r  ■ — ■ 

(See  text-hooks  tipou  PhrDicx.)      To  ascertain  the  number  of  milli- 

amperes  used,  wc  employ  a  eoHnlled  absolute  galvanometer.     The 

total  strenj^th  of  current  as  given  bj  the  galvanometer  is  tlieu  divided 

by  the  tranaverac  ncction  of  the  examining  electrode  in  auch  a  way 

tfakt,  for  example,  with  a  total  «trengtb  of  2.5  M.-A.  and  an  electrode  of 

2.5 
12  sq.cm.  trans verae-aecti on  to  a  3c|.cm  ,  a  current  of  ^  M.-A.ia  given 

off  (N,  B.,  to  a  sq.cm.  of  the  ttkin);  the  density  of  the  current  in  the 
nerves  examined  is  not  oxiicliy  proportional  to  tliac  in  the  nkin  (see 
below).  Hence,  this  fraction  has  no  exact  value  ■»  «uch — mther  only 
a«  a  brief  cxpressioD  of  the  two  fijiurta  vrbidi  vre  have  to  consider. 
If  we  employ  a  normal  clcclrode,  tlicn  we  can  Dot«:  Norm,  electrode 

Erb{10aq.cm.)2.6M..A.,or^  M-A.  (N.  el.  Erb). 

Thi«  comparison  of  the  total  strength  of  tlio  current  with  ttio 
ahitolutc  mcn^'uro  ig  nowadn^-s  indispeniiablo ;  it  hu.  It  it  true,  only  a 
value  which  is,  in  a  certain  itcnsG,  circumscribed.  A  difliculty  which 
ai  present  is  tolerably  sucoeftifiilly  overcome,  consists  in  tlio  fact  that 
the  conducting  resistance  of  tlio  skin,  for  various  reasons,  decline's, 
and  with  it,  although  only  in  a  slight  degree,  the  strength  of  thu 
current  increases,  while  the  electrodes  rest  upon  tlio  body,  and 
hence,  also,  fVom  the  moment  when  the  galvanometer  is  switched-in 
to  the  instant  when  the  needle  comes  to  rest  This  space  of  timo 
in  the  new  gulvanometen  (espeeaally  Edfilmann's  horiiontal  galvano- 
meter, but  also  with  tlie  inslrumenlaof  Bbttchcr-Sluhrvr  and  Ilirsch- 
ISann),  by  appropriate  cheeks,  is  satisfactorily  shortened.  Htinleing 
is  to  bo  credited  with  very  exact  examinations  rcgarvling  these 
points. 

A  much  more  considerable  dillicully,  and  one  which  probably  uill 
never  bo  entirely  ovcrcomo,  consists  in  tlio  fact  that  we  cannot  con- 
centrate our  current  upon  the  nurvo  (muscle)  to  be  examined,  because 
it  lies  in  tissue  which  itself  is  a  good  conductor,  and  that  from  tliu 
total  strength  of  tlic  current  and  tbc  cross-section  of  the  conductor  of 
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die  correDt  into  t!i«  tkia  we  caa  only  spproxinutelv  detennine  the 
carrcnt  which  cnWra  the  nerve {mnsdo}  itself.  For  thia,  then  are  two 
chief  naaoos:  first,  becaoM  tho  Bitoition  of  the  nerrc  with  refereoce 
to  the  skin  Tnries  with  each  inilividunl  0*7^^  °''  '*''  >naioroical 
pecultaritiu);  and  bocaosc,  from  the  sitnntion  of  the  nerve,  the  frac- 
tion of  tho  carrent  which  enters  it  is  intrinsically  changed.  (Erea 
the  quality  of  the  contractions  caaaed  by  the  current  will  be  influenced 
by  the  relation  of  the  nerve  to  the  skin. — Erb.)  Further,  since  the 
nerve  oBers  a  quite  oonsiderably  stronger  resistance  to  the  curreol  if 
it  enters  it  at  a  [right]  angle  to  its  axis,  than  if  it  flows  along  its 
axis,  the  angle  at  which  the  current  enters  the  nerve  will  consider- 
ably affect  the  strength  of  the  current;  and  we  cannot  accurately 
measure  this  angle  in  the  ca^  of  all  nerves. 

There  follows  from  the  foregoing,  first  of  all,  the  pra«ical  point 
that,  in  spite  of  our  ability  to  measure  the  strength  of  the  total 
carrcnt,  we  are  taught  to  bear  in  mind  the  individual  peculiariti<a  of 
the  nerves  (musclee)  to  be  examined,  in  their  relation  to  the  skin,  in 
interpreting  the  renults  of  the  examination,  so  as  to  supply,  as  &r  •« 
possible,  the  want  of  exactneos  in  our  calculation ;  and  it  follows, 
further,  that  it  is  superfluoua,  and  even  a  source  of  error  (hecause  it 
withdraws  our  attention  from  the  more  important  poiiiia  of  view),  if 
we  Mrive  >Avr  ex«ctii«*a  in  electrical  examination  by  the  finencse  of 
the  apparatufl,  cspecinlly  of  tlic  galvanometer — an  oxacliiVA?  which, 
let  it  be  said  once  for  all,  the  examination  cannot  have.  Uf  what  use 
ii  it  exactly  to  ilctcmiine  the  strength  of  the  total  current  to  within 
one-tenth  of  a  M.-A.,  when  we  do  not  exactly  know  how  mnoh  of 
total  Mrength  the  reol  object*  of  our  examination — llie  nerve 
receive? 

Bote  to  itintiniiuith  (he  poU*  qaieMg.  In  the  fandie  carrcnt  th«' 
polea  come  but  little  into  conijideration,  namely,  only  m  far  as  to 
know  that  tlic  cathode  (negative  pole)  of  the  opening  current  of  the 
secondary  coit  hiiif  a  ftironger  irritating  effect  than  tho  anode.  Id 
the  galvanic  current,  the  polc«  are  widely  different,  and  hcnoe  it  is 
important  to  distinguish  ihvin  quickly  upon  the  apparatus.  The 
simplcfll  tNay  is  to  employ  a  very  mild  curr<'nl,  and  then  to  pincc  the 
lao  electrodes  upon  the  dici-ks;  ujMn  tlie  side  of  tho  anode  we 
experience  a  peculiar  indefiniible  tasto  upon  the  tongn«  and  the 
mucous  membrune  of  the  cheek  of  that  side;  or  wo  place  the  wires 
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of  both  poles  iibout  I   cm.  nptirt  upon  >  piece  vf  vet  bluo  litmus 
paper:  tbo  noodo  colors  it  red. 

Ity  II  ciirrotitclinngcr  we  arc  ftblo  to  rcv«r80  tho  poles — that  is,  to 
quickly  make  tlic  nuodo  tJio  catliodc,  mid  vict  verta. 

Methods  or  Examination  and  tukih  Pby^ioloqical  Rksults 
OPON  THB  Living  HuuArf  Body. 

As  a  foundation  to  vhat  ii  here  to  be  npoken  of,  ve  refer  most 
urgently  to  the  text-bookn  upon  physiology  or  upon  clectro-tlior- 
apeutics,  especially  to  what  is  taught  regarding  electrotonu8  nnd 
tho  laws  of  conlracltoD  (PBQger).  Unfortunately,  wo  cannot  enter 
upon  these  subjects  here;  only  remarking  that  the  result(<  of  the  ex- 
amination upon  uninjured  animals  and  men  differ  from  the  physio- 
logical results,  and  for  physiological  reasons,  nbich  cannot  here  be 
explained.  [The  student  is  referretl  to  Landoia  and  Stirling's  P/i^- 
nologtf,  section  386,  for  an  excellent  presentfttioD  of  Eleclrotonus — 
law  of  contraction.] 

The  cU-ctrical  examination  oonsistn  of  an  irritation  of  a  ncrre  (indi- 
rect irritation)  as  well  as  of  the  musale  (direct  irritation),  one  of 
whidi,  indeed,  takes  place  with  both  kinds  of  current,  ami  in  observing 
the  effect  of  the  irritation,  as  it  is  manifest  by  muscular  coutractioD. 
Thus,  we  have  to  make  use  of  an  indirect  farudio  and  galrnnic  and  » 
direct  farailic  and  galvanic  examination.  As  previoimly  suted,  tlic 
extent  of  the  irritation  is  always  a  matter  of  uncertainty  to  u«  (dis- 
tance of  the  coils;  total  strength  of  t)ie  galvanic  current  in  M.-A.). 
We  draw  our  conclusions  from  the  rc<*ulu  of  the  examination : 

{a)  From  the  degret?  of  excitability  of  the  nerve  (muscle),  by  deter- 
mining with  what  strength  of  current  ihcre  follows  (he  firsu  smnll- 
eat,  just  noticeable,  or  minimal  contraction;  or  also  by  determining 
the  extent  of  irritation  which  is  necessary  with  the  galvanic  examina- 
tion to  cause  a  tetanic  contraction.  The  minimal  contraction  is 
observed  at  the  muscle,  or  by  tho  movement  of  the  joint.  The  com- 
prehension of  tlir«e  minimal  contntetion.->  (:<till  more  of  galvanic  teta- 
nus— see  below)  by  the  individual  examiner  is,  to  a  certain  extent, 
rariable,  and  a  source  ot  inexactness. 

(&)  With  reference  to  the  quality  of  tho  reaction  in  the  direct  irri- 
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ution  of  the  muRcIc  with  the  galvanic  current,  Uiat  is.  tlie  cbaneter 
of  its  oontTActioDs  and  its  "  law  of  contraction  "  (see  below). 

Since  tlie  electncal  currentA  only  slimuUte  bv  sudden  oscillatioiH 
in  tlie  curi'cnt  (vxcfpl  it  be  very  ntrong),  the  faradic  current,  becsiua 
it  conu.its  of  H  great  number  of  opposing  currents  of  short  duration, 
causes  n  letunic  contraction  proceeding  from  the  nerve  aa  well  aaj 
ftoin  the  miucic  itself,  wliich  continues  while  the  electrode  remaiul 
with  the  curreut  closed ;  the  galviinic  current,  on  the  other  hand, 
indirect  m  yteW  as  direct,  prodaces  it«  effect  onlv  at  the  inatant  of  its 
vntnince:  conlrnction  from  doiing  the  currmt,  and  nt  t)ie  iiutaot  of 
its  exit:  oontmction  from  opening  the  current.  Bat  while  with  tlie 
nerve  exposed  (Ptliigcr)  at  the  cathode  [rcpre-'cntMi  hereafter  bjf  C«} 
(negative  pole),  ou\y  the  closing  of  tbc  current,  and  at  the  uiode 
[represented  hereafter  by  An],  only  the  opening  of  tlie  eurrrnt  oeoa* 
MODS  a  contraction,  wc  lind  that  with  the  nerves  end  muscles  of  the 
living  man  there  in  another  law  of  contraction  (explained  in  works 
upon  dctitro- therapy). 

Chmeral  Metkodt,  and  Hrphnrtlion  of  the  Termt  £mpioyed  in 
Galvanic  ExamiHutiont. 

The  indifferent  electrode  atanda  upon  the  stemuin,  the  examining 
electrode  (nnmial  oU'ctrode}  upon  the  nerve  (muscle).  With  the 
current-changer  we  cloae  the  current  so  that  the  examiniDc;  electrodo  ' 
IB  the  cathode — that  is,  we  make  the  "  cathodal  closure  "  CaS  [S  = 
Sehlietung,  closure] ;  there  results  a  contraction,  C,  thus  it  is  CnSC ; 
then  we  open  the  current,  thus  making  a  cathodal  opening,  CkO: 
Bometimes  there  ia  CaOC;  then  we  reverse  and  close  tlio  current, 
so  that  the  examining  electrode  becomes  the  unode.  An.  mating 
AnS:  we  sometimes  have  vVnSC,  tien  likewise  at  the  end  AnOC. 
With  a  very  strong  current  we  have  upon  CaS.  and  with  the  current 
remaining  closed,  a  tetanic  contraction :  CaSTe. 

Lawt  of  normal  contraction  with  galvanic  utimulationi 
1.  Nerve: 

(a)  Weak  current :  feeble  CaSC, 

CaO :  negative, 
AnS : 
AnO:        " 
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(A)  Stronpr  current :  slrotig  CaSC, 

CaO  :  negative, 
AnSC, 
AnOC. 
(«)  Very  itrwig  oirrenl :  CnSTe, 

feeble  CiiOC  (not  alwapi), 
Hrong  AdSC, 
strong  AnOC. 


That  is,  with  a  weak  current  tlicre  ia  only  OaSC,  with  a  stTonj;  one 
also  AnSC,  and  about  at  ihe  same  time  AnOC,  vith  ver;  strong, 
CaSTe,  and  eometinies  CaOO. 

Tfie  contradiona  art,  all  of  them,  tkort,  liffhlni»g-like. 

2.  Muxult,  irritntod  at  a  placo  where  ihere  is  no  nerve,  or,  at  least, 
irritated  aa  liltio  as  po8i>ible  (at  a  dintance  from  the  "motor  point," 
llie  place  where  the  uvrve  enters,  see  below) : 

Moderate  current :         CaSC, 
Only  a  little  stronger :  AnSC. 

Tbe  ooRtractions  of  opening  the  current  are  subordinate,  often  entirolv 
wanting.  The  contnotiooa  mentioned  na  occurring  at  tho  closiire  art-, 
indce<I,  short,  but  yet  itot  «o  lightning-like  a*  thoM  from  s»  exposed 
nerve. 


Method  of  Examinntwn  m  Detnil.     Normal  Comlitioa. 

Prtliminari/  remark*.  In  examining  individual  ner^'es  and  mu9cl«6 
wo  must  strive  moat  earnestly  to  employ  exactly  eimilar  methods.  In 
tho  first  place,  in  examining  nerves,  we  ebould  use  Erb's  fine  electrode 
for  the  faradic  current,  and  cither  Erb'a  or  Stintxing'a  normal  elec- 
trode for  the  galvanic  current.  With  the  galvanic  current,  especially, 
we  sliould  always  mnJie  about  the  samo  pretwure  Upon  tbe  electrode, 
increauing  the  pressure  only  when  there  is  a  very  firm  layer  of  fat  (in 
order,  in  this  way,  to  equalise,  to  some  extent,  the  effect  of  the  fat 
layer).  We  are  always  to  examine  bomonvraoUB  parts  together,  that 
ia  the  right,  then  the  left  radial,  the  right,  then  the  left  median,  or, 
when  the  disease  is  unilateral,  the  nerve  (muscle)  of  the  sound  aide 
■Iwajs  Gnt. 
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1 .  Pointt  of  Simulation. 

In  ytliat  follows  wo  givo  tho  points  of  etimnlation  of  the  uerrM 
and  Uie  so-called  motor  points  of  tho  muscles  (studied  l>/  Ducheaiw, 
Zivmsscn^  Erb — tliu  illustrations  from  Erb's  EUcfro-Tlierapeuttet), 
whieli  chiefly  corrcsp'md  to  tbo  points  where  the  nerves  enter  tbc 
inusclcH,  and  heitco  nro  essentially  also  tbe  ncrvo- points.  In  cxud- 
ining  the  mnsclc^  thomsolves  we  place  the  electrode  npott  the  finiij 
part  of  the  muscle,  tti-oidlng.  as  far  aa  poaaible,  both  of  these  related 
pointa. 

Pis.  134. 


Vpur  bnoeh  at 
Ikotal. 

K,  eorniK.  MpBTVtL 


M.  orbJe.  pBlprbr. 

BOH.  1 


M,  xrtilirul.  ptto. 


Ml.lfltr  lin-nrb  nr 
r*i  111 

V  Ifffalor  raantl. 

K.  irUnc.  HI  cull. 

flU'llI. 

hi,  }iuilj<m4  o\jv\d. 
UuKlnanfaD  r»i^ 


H-optDbfuJilAtia. 


X.UwnelB. 

uUr.  (M,  |mlnr.) 


M.  tonponUt 

ITpixr  >«*iHb<( 
ttmtm\  In  b«l  of  me. 


^   X.  Mrlnl.  I 


HIMbbrwfeor 


••■piiL 
V.  iiHutUrkL 

H.  uUKrIa. 

K.  (hivulclMC. 
|M.    onUH    ■■&■ 


V.  pJUUllfdL 


rollit.    (Krt'niulut, 
It.  diX.idl  .  1)li-»ia. 


ItTviLUi,  rntvm,  U141 
«ui»ltial    luUf,J 

PoinU  of  Etodrlcnl  Initatfoii  uj»n  tlio  Hc«4  uid  Koek.    (&») 

Th«  point*  most  distinct  in  tho  figure  correspond  to  the  chief  pU 
for  applying  tho  stimuhitton.     tii  the  fiiradio  examination,  vo  s 
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carefully  in  ibe  course  of  the  oerve  for  these  most  excitable  points 
(that  is,  of  course,  for  those  places  where  they  lie  neareat  the  akin). 
Remarks  regarding  Fig.  154 :    We  observe  particularly  the  ujiper, 


no.  iss. 


H.  Iricf  ((  (cipul  lonnni 
Jfm.  Murti[ 

U.  Uut  «rf  I  Blurk 

1>.  111.  dlfliir.  MBoga 
piar»4. 


>l.  tn.  iMUi.  nUlB. 
i<iiiki  Ti  >i  III) 

U.  Iu,di|ii..Btl.  Midi. 
Iidlcli  *l  BlaiBll 

Mr*,  ulmatu 

U.  patm^ni  km, 

H.  kMuDlsr  illnUI  nlB, 

II.  auu  4i(il.  wis 

"•  ttf*»i  <l|it.  mil. 

Ml.  tiMltlalu  I 


U-  4tlU>Un» 


Jfrrr.  mmmib. 

cHfnnii 


H.  ■•!.  peltlel)  lon(w 
-    JTrri.  MuMdiH 

»  atdular  folUe.  tnr. 

U.  111.  fell.  br>*. 
IL  (dduclai  ^Illt.  W*r. 


Point* of  EloclrioiJ  IrnUlion  upon  Ibo  Arm.    (Eu.) 
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middle,  and  lower  tadal  (the  tbree  most  distinct  points  a^n  the  &ce>. 
At  tlie  bncliiul  plexus  ire  notice  Erb's  point  [the  Huprarclavicnlm- 
poini]. 


Tio.  ne. 


H.  ddloltiai 


K.nJUlU 
U.  baehUl.  UUta. 

M.  niW.  <1L  [ge(. 
M.  ndUL  (iL  liiar. 


M.  HbRMt  11(11.  a»a.iii[>  [ 
V,  uttuu  Isdidi 

■.  iilnui  p«Ulc.  bin. 


a.  Iiltnit.  tgiHl  I  (4  II  [ 


M.  btcir*  (nr«l  >•■■««> 


lll.lric«pi 


fnyi.ttiUrB-1 


M.  mlur.  Mtua. 
U.  ntitti.  hi*r. 

I  M.  Mllu.  r«ll.  (»s. 


U.  iMatt.  «I(M.  ■■•, 


U.  iaUHB.  tttmL 
ill  (I  IV. 


{Vitita  of  Elcctdc*]  ImlMion  upon  Uia  Arm.    (Eai.) 

2.  Examination. 

Tlic  toDgn«  and  soft  palate  will  bo  best  directly  irritated  with  an 
electrode  that  \«  i^oltitcd  us  far  u  to  the  end  (which  maj  be  done  bj 
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mnflj  winding  it  with  K'lheaive  plaster).  A  Btrong  golvwiic  current 
AbI^  never  bo  ustM  upon  tliv  Iifa'l. 

Remiirka  ropiriliii];  Figs.  1^5  and  liiti :  We  examine  tliu  arm  in 
the  position  of  moderate  flexion  uiul  uliglit  pronation,  but  the  muitclee 
are  to  b«  relaxed  (hence,  tlie  arm  niuAt  rc«t  upon  oometbiDg). 

Tlio  nidinl  nerve  lie«  deep,  especially  if  the  muHcles  are  vrell 
developcil.  Wo  cun  gencnilly  follow  with  tin;  finger  tbc  ulnar  nerve 
upward  from  the  sulcus  of  the  internal  CDndylo  of  the  humerus. 

Remarks  upon  Figs.  157,  158,  159  (pp.  5U-514):  It  is  very 
diffivuU  to  stimulate  the  iaohiatic  nerve.      It  can  only  he  done  by 

Fio.  IftT. 


X.  nraU 

n.  stBHMf 
IL  addvetor  mif  au 


It  cnalU 


K  tulu  itttiau 


H.  IMMI  ftKtH  UIM 

■■HrtNhl 
U.  ?ulu  uureu 


PolsU  of  EloetrifBl  tr^Utinn  upan  th*  Upfon-  Part  of  the  Tbigh.    (E*».| 

preKiing  tlie  electrode  in  deeply  and  employing  n  strong  current. 
We  can  easily  find  the  peroneua  nerve,  if  we  feel  for  the  hend  of  Uie 
fibula  and  go  inward  and  upwuni  from  thin. 

Upon  the  back,  since  the  nerves  almost  nowlicro  lie  stiHicicntly 
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near  the  surface  to  permit  of  tlie  indirect  examiRalion,  ve  have  to  do 
almost  excIuaivelT  vltli  dirt-ot  inuRcular  irrilalion.  It  is  auj>erfluouH 
to  make  more  exact  stawmenid  regarding  the  simple  lopograpfiicttl 
relations. 

We  deruonstraie  thifl  upon  a  single  nerve-muscle,  and  for  tht»  we 
lake  the  radiaJ.  We  alirajs  begin  witlt  the  faradic  ourrent,  and 
ili'm  for  good  reasons,  which  have  recently  been  made  more  strong 
{nilsfioijs  of  the  "rwistwioe  to  condacliou  " — Stinuitig),  whidt  we 
cuDiiot  etitvr  upon  here. 


(<i)  Faradie  Examination. 

(o)  yervf.  TIic  iniiiffcrent  oltictrodo  is  placed  npon  the  stemiira, 
the  examining  electrode  (the  fine  one  of  Erb),  liolil  as  a  pen  in  writing, 
la  plaoed  upon  the  nuliul  nerve  [muACulo^plral],  where  it  turns  around 
the  humerus  at  the  middle  of  tlie  arm :  here  tolerably  deep  pressure 
is  necessary.  The  induction -coil  is  to  be  pulled  out  till  the  minimal 
contraction  is  produced,  and  the  diatanco  to  which  it  is  removed  is 
read  off  and  noted.  Thus  will  we  feel  for  the  norve  with  the  deo- 
trode:  the  minimal  contraction  takeii  place  at  the  instant  we  pass 
over  the  nerve.  Next,  there  is  to  bo  delermioed  the  "conductive 
renistance  "  ut  tliat  piirticuliir  spot :  wo  employ  the  galvanic  current ; 
we  apply  n  well -moistened  normal  electrode;  a  definite  number  of 
elementJii  of  the  battery  i^  iii^erteil :  we  road  off  and  note  down  tlie 
figures  of  the  galvani>met«T  in  M.-A.  The  galvanometer  is  to  bo 
read  when  die  electrode  lias  been  upon  th«  nerve  for  jnat  tiiirty 
seconds. 

It  i»  neceftsary,  in  oar  opinion,  to  det«noine  the  "conductive  r«- 
sisiance"  exactly  in  th«  maimer  described  by  Erb.  The  fluctuations 
in  the  conductive  resistance,  and  with  it  (in  an  opposite  sense)  tlic 
strength  of  the  total  current,  aru  in  fact,  during  the  examination,  vorv 
slight,  and  can  ordinarily,  M  ha«  been  shown  most  a(;curately  l>v 
Stinlxing,  be  neglected.  But,  in  some  cases,  it  happens  tliat  at  tlte 
point  of  examination  the  skin  is  very  tender,  or  abnormally  dense ;  in 
which  case,  of  counic,  with  the  same  E«paratioii  of  the  coils  of  tin 
same  apparaiu.-s  we  have  relatively  a  stronger  or  relatively  a  weaker 
current ;  and  we  obuin  a  minimal  contraction  with  a  large,  or  with 
only  a  very  slight,   conductive   resistance.      This   result  we  wuuld 


£XAMI!fATI01f  OF  THE  t/EBVOVS  STSTBU. 


513 


refer  to  an  Increased  or  diminiahed  irritability  of  the  nerve  if  we 
had  not  ascertained  bj  the  galvanic  determination  of  the  "oon- 
(luctivo  resistance "  that  the  skin  waa  the  canse  of  the  variation. 
Extremely  instructive  examples  illustrating  this  point  are  given  by 
Erb  in  his  Electro-  Therapeuticg, 

Fio.  16S. 


}  M.  fliUtiw  BiuinM 


li'irt.  UeUedleia 

K,  bLnpI  ttm.  leap,  1oii(.) 
U.  biuii  fan.  (Cftp.  briT.) 


M.  ftromitu 
K.  G**ti«a(B.  (ap.  »t*ni.i 

U.  Hltlll 

U.  turn  btllidi  loSfBi 


iU   HtBUandillCHU 

kl,  MBintiibniiHvi 


.V.  HNtOi 

U.  Iut»SMB.  (O^ht.) 

U.  Mini 

U.  IdUi  dlflUr.  MBB.  laifu 
M.  UtltUi 


Points  of  Electrical  Irritation  upon  the  Back  of  the  Lower  Eztremitj.     (Em.) 

In  other  words :  whenever  we  are  making  an  electrical  examina- 
tion, we  must  know  what  strength  of  total  current  we  are  employing. 
Since  we  are  not  able  to  determine  this  directly  with  reference  to  the 
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fiuvdic  carroat,  wo  most  eodtsror  to  tvrm  an  opinion  of  tlie  labt 
strength  of  tlie  f&radic  carreot  (with  a  certain  doQnit«  separatian  (( 
th«  coils)  by  bearing  in  mind  tbo  total  utrcngth  of  the  galrxnto  eumat 
whicli  is  caused  bjr  a  certain  number  of  «leni«nts  (alwavs  tbe  bsok). 


Fic  w. 


U-  ubW.  HUe 


K;  Mm.  tIfU.  n. 
lattf. 


II    par«iiiqt  bmla* 


111.  laUnMMl  dtaolii 


H-MtMa 


M.  ttttt.  hkUacfa  l«^ 


brtra 


M.  tUMUr  Umu  BU, 


FotnM  u(  £]««Uic*I  Irritatiun  upon  th«  L«f.    (BUL) 

If  we  examine  at  the  name  time  a  number  of  nervea,  ire  first  d»> 
tcnnine  the  minimal  contraction  for  all,  and  then  the  ooaductive 
rcMistaiice ;  nnd,  after  wr  bnvc  examined  tlie  nerves,  ve  can  at  onc« 
make  the  fitradic  examinniiun  of  the  miiMliti. 

It  ia  alwnvfl  well  to  follow  the  furadio  examination  with  the  galratiic, 
and  iu  thiH  Vi&y,  with  a  good  deal  of  priicticn,  we  can  form  an  opinion 
regarding  tho  rttlnlimi  of  the  conductive  reiusttuico  at  the  rlifferent 
points  of  Mtiuiulution  of  the  nerves,  and  can  make  a,  oouDier  jadgmont 
regarding  the  famdic  result  by  u  companKm  of  the  Dumber  of  de- 
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menta  u^ed  <-nch  tiino,  knd  the  nbaoluUi  atrength  of  carrent  that  ia 
obcaincd.  Rut,  tlicii,  there  tntut  atwajg  be  given  in  th«  reoorj  of  the 
gBlnnie  exuninntton  hoth  the  number  of  dcinvnts  am)  the  Rlrongth 
of  the  oarrciic  in  M.-A. 

We  wish  that  the  direction  given  above,  that  the  galvanometer 
sboaM  be  read  when  the  electrodes  have  been  in  pluce  just  thirty 
Hcconds,  oould  bo  carried  out  in  all  efforts  nt  cli-etro-cliugnoeis,  became 
olhcrwise  the  marked  increase  of  the  current  nt  the  beginning,  juM 
nflcr  the  electrodes  have  been  applicil.  could  nuily  occasion  ^tv»X 
ioequalitiee. 

{fi)  MuBcht  »upplied  fit/ the  rndial  [mwtculo-tpirat]  nerpe.  We 
use  a  somewhat  larger  electrode,  stimulate  tlie  fleshv  part  of  the 
individual  muscles,  nad,  lastly,  detertnino  the  minima!  coDtraction ; 
tlie  determination  of  the  conductive  reitistanco  ia  not  noccasar;. 

Under  some  circunistanceB,  there  comes  into  conaideratioo  the 
quality  of  the  muscular  contraction  in  indirect  and  direct  faradic 
stimulation.     (See  under  Reaction  of  DegenerHtion.) 


{&)  Qalvanir  Examinatitm. 

(«)  Nervf.  Place  the  iudiflerent  electrode  upon  the  sternum  and 
the  examining  electrode  (with  somewhat  strong  preaaure)  upon  the 
rediut  [musculo-a(>iral]  nerve  where  it  [xiMea  around  the  humenu; 
close  the  cathode  three  times ;  if  the  result  is  negative,  increase  tbe 
number  of  elements :  again  close  the  cathode  tliree  times,  and  BO  on 
until  the  minimal  contraction  is  found.  Then  awilcli-iu  the  galvanom- 
eter and  read  off  tlie  strength  of  tlie  lotjit  current.  (Galvanometers 
tliut  have  a  very  good  arrangement  for  <lamping  (he  vibration  of 
the  needle  can  remain  switched-io  during  the  cinminatiun.)  Now 
determine  the  minimal  AiiSC  in  ilie  same  way  (but  it  may  be 
omitted).  Usually  we  may  be  satisfied  with  this.  The  next  point  of 
interest  would  be  the  doteruioation  of  CaSTe.  (Kc-garding  varia- 
tions in  the  quality  of  tlie  recctjon,  sou  under  Reaction  of  Degenera- 
tion.) 

(.S)  Mv»dt»  of  the  radial.  We  proceetl  as  in  the  case  of  the  nervM, 
but  sometimos  we  may  place  tbe  indilTorent  t'lectrodo  upon  the  wrist, 
dorsal  side,  etc.  It  is  always  necessary  to  determine  the  minimal 
OaSC  and  minimal  .\nSC ;  but  bcforu  all,  the  mo»t  exact  observance 
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of  tlie  diaracter  of  ibe  cnntraction  (see  ander  Reaction  of  Degeoerm- 
Uod),  If  bother  it  in  "  lightning-like"  or  "alow,"  and  in  ihU  direction 
we  not  only  ob»enre  the  mininiml  ooQtracti<Hi,  bot  also  wbetlier  it  it  a 
rtf^ngor,  uT  a.  ftlrong,  contraction. 

Swnmnrixcl,  ibe  scheme  of  examinauon  would  be  as  follovs: 
(a)  Ktirndiu  cxHiiiiaation: 
(u)  nerre 
(i^  nia«ele 
(A)  Galruiic  ezaniinalton: 
(«)  tien-e 
(^  IDUWlc 

3.   What  U>  Ohtrrvt  in  Drttrmininti  tht  EUctrioat  liraHian. 

We  cxnmine  in  two  mnin  di^^c(ioni :  ('i)  llie  quanbtstive  excita- 
bility, or  d«grec  of  excitability  of  ibe  nerrcii  and  muscles;  (A)  the 
tjualitatire  excitability  of  the  muscles  under  galrnnic  stimulation. 

(a)  QuimUtatiee  ezcittibilttt/.  Its  diminutiun  in  tlio  most  lunrked 
degree,  namely,  lofs  of  excitability,  in  Gu«ily  recognized.  To  the 
record  is  always  to  bo  added :  "  lost  when  the  coils  of  the  indnctioa 
apparatus  were  separated  to  a  distance  x,  or  for  a  current  of 
X  M.-A."  On  the  other  banil,  it  ia  difficult  to  define  the  limits  be- 
tween the  normal  and  pathological  in  simple  diminished  or  increased 
excitability,  particularly  of  the  nerrea.  We  can  take  differeuc  ways 
to  nrnve  at  a  conclusion  in  this  regard : 

(i)  We  compare  the  two  halves  of  the  body — very  macb  the  nwst 
certain  way,  but  of  course  only  applicable  in  caaee  of  nnilateral  disease. 
Normally,  the  difference  between  the  two  halves  of  the  body  is  rery 
alight.  The  maximal  differences  for  the  nerves  and  with  the  galvanic 
current,  aeoonling  to  Stintsing  (58  healthy  persons;  Stintiing's  noraal 
electrode  of  3  sq.cm.),  are: 

Hun.  IhtDUl.  K.  VIL  .    .    .    .    D.T  H.-A. 

S.  UMMOrilU 0.11     " 

N,  onodtiia D.S      " 

X.  ulnkrit  S"  atoTc  ibe  alocoDOii  O.S       " 

For  faradic  exciubility  the  difference  for  the  two  sides  of  the  body^ 
at  least  for  the  four  pairs  of  nerves  that  come  especially  into  consider- 
ation, rami  fronul.  (bcial.),  N.  accessorius,  ulnaris,  perooeus  (see 
below)  is,  according  to  Erb,  scarcely  ever  greater  than  10  mm.  separa- 
tion of  the  coils  of  his  Dubois  induction  apparatus;  according 


V.  radisUi 1.1  lf..i 

X.  pernDciu 0.5      " 

M.  liliidil I.I       - 


exAittsATioy  of  thk  xt-nvous  sfSTHM. 
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Stinttiiig  thc>  maximal  dilTerencp  of  sll  the  pairs  of  th«  bodjr  that  sre 
kccessiblo  for  examination  is  16  mm. 

A  difference  wliieh  approaalieti  this  maximal  difference  miuit  lead 
one  to  think  of  a  pathological  condition ;  a  difference  that  h  mittcriatly 
gTC&t»r  ia  certainly  pathological.  But  whenever  a  difference  i.t  fuuod, 
we  mual  always  consider  whether  the  two  bomonyoioua  nerree  nr« 
sitaated  exactly  alike  (malformation  of  the  booes,  etc.,  bc«  above). 

{ii)  We  are  to  observe  the  relation  which  exiala  between  th«  irri- 
tability of  the  N.  frontalis  (facialis),  acceesoriua,  ulnaris  (at  the 
elbow),  peroneus :  according  to  Erb's  method. 

These  nerves,  but  especialty  the  olnaria  and  peroneus,  aliow  only 
alight  differencea  in  health,  as  the  following  table,  taken  from  Krb'c 
Battdtook,  shows : 

Faradta  CSirrent. 

1.  Healthy  person,  mechanic,  ngi  thirty-eight  yuan. 


PMbik*  of  «oi]*  fn  mat . 

Tut*t[ua  ar  CTlnmnii.  (eld  so*), 

lUalVmdOEA- 

V.ftDBlaUa    .... 
y.aiHimitti     .   .   . 

V-  p*r*a«ai    .... 

r.  lea 
in 

I6» 

IRO 

1.  1S« 

in 
Its 

r.  18"              1.  10* 
10"                 !*• 
6'                   •• 

T"      1               V 

1 

2.  Healthy  person,  laborer,  age  twenty>four  years. 

llUfljinra  M  rvlla  111  mia  . 

Vari>tl<nui>r(iilnB(iiSrMr 

IT.  ftmiUlii     .... 
K.  aooMWiMoi      .    .    . 

K.  p«roB«ui    .... 

r.  IBi 

I8T 
1S» 
ISO 

t.lM 
18) 
lU 

ISO 

10= 

I.IT* 

lO" 
6" 

Oalvanie  Current. 

Healthy  men,  tbirty-eigbt  to  twenty-four  years  of  age.    (Normal 
electrode,  10  aq.cm.) 


OsdunBAF  or  ib>  Bnt 

OtSt 

OwBirBW*  oT  a*  Bnl 
CUT* 

n.  IhtDtelli     .... 
.    K.  aoMMoriiU      .    .    . 

y.  pMCOWa    .... 

r.MH.-A. 

o.t    *■ 

0.4      " 
U      •' 

1.  l.lM.-A. 
0.6      " 

0.4      ■• 

i.i    '- 

r.B.0U.-A. 

4.0       ■■ 

1.  1.0  H.-A. 

4.0     " 

s.a    ■• 

7.0     •• 
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Bj  atadjring  tbeee  tables  we  ascertaio  from  tli«m  the  relstion  be- 
tween these  four  pairs  of  nerv««  aa  to  the  extent  of  their  irriubilitj, 
and  it  ia  possible  to  recogniae  with  greater  certaiotr  a  bilateral  rahs- 
tion,  especially  of  the  aloar  or  peronous  nerire«. 

(rj  Lastly,  Stintzing  has  given  Hi  >n  «  very  exact  way  the  "  limits 
of  Talue"  for  the  inrilability  of  nerves  ascertained  in  the  case  of  fifty- 
eight  healthy  persons  (Gdelmann'a  galvanometer,  normal  electrode  3 
Hq.cm.).  But  these  figures  are  only  of  nine  (or  StiDUing'snonul 
electrode: 


B.  fronl.  K.  fcc  .    .    .    .  0.»— I.S  M.-A. 

R.  tftfm»i.  y.  be  .    .    .  •-S—S.O      ■■ 

R.  mnt.  t(.  Iml  .     .     .    .  0.&— 1^      " 

W.nrnnriiM     ....  D.l-S^    •■ 

ir.madkiiM SJ-l-t     ■■ 


X.  al«ari« OJ-ejH..A. 

I"  •bova  Uia  alMT. 

V.  nriUi* a.»-«.T     •• 

K.  {WroDMM 0.1— S.S        '■ 

X.UUalia 0.4—1.1     •' 


In  indiridoal  cases,  however,  Stintzing  has  fonnd  stilt  smaller 
larger  figures.     These  extreme  raiaes  are  exceplioas,  possibly,  of  si 
pathological  nature. 

Ex^t  in  the  reaction  of  degeneration,  the  t^nantitative  im- 
tability  of  the  muscles  very  often  goes  quite  parallel  with  that  of 
the  nerves.      We  can  endeavor  to  detennine  tiiis  by  estimating  tt 
For  iu  relation  to  the  reaction  of  deg«D«ratioD,  sec  under  the  latter 
beading. 

(4)  Qualilativf  im'lahilUp  of  mutcle*  from  galvanic  ttimuiatio 
Althoogh,  with  rcHpect  to  the  nerves  iti  general,  we  are  only  interest 
ID  the  strength  of  curreut  nHjuJrecl  to  produce  the  fii^t  occurrence 
CaSC  and  CaSTe,  since  the  law  of  contraction  of  the  nerves  is  that 
normally  the  oluiracter  is  almost  always  lightning-like,  in  the  direct 
galvanic  stimiilntion  of  the  muscles,  two  imporlant  variations  come 
into  consideration :  tfie  ckararUr  of  the  ooulraotioa  (whether  lightning- 
like or  slow,  vermiform,  wave-like),  and  fortlier,  the  Utw  of  contraction^ 
and  particularly  the  relation  between  CaSC  and  AnSC.  But  the 
first  point  of  view  \»  much  the  mors  important. 

There  are  two  classes  of  pathological  galvanic  muscnlar  reactions: 
1,  the  reaction  of  dcgeoeraUon  (EaR),  the  exclusive  attribute  of  de- 
gcnerativc-iitropliic  paralyns;  2,  the  myotonic  rvuclioa,  wbicli  occur 
solely  in  Thomson's  disease. 


BXAMtSATlOS  OF  TUB  SBRVOVS  SYSTBiS. 


619 


1.    The  Reaeticn  ^  Degmereoicn  (EaR). 


{a)  Compute  EaJt. 

The  electrical  examination  gives  the  following  rc«ulta : 
Faradic : 

nerree :  I  =  I),  that  a,  irritabtlily  (I)  lost, 
muAclee :  I  =  0,  that  is,  irritability  lost. 
Galvanic: 

nervefl  :  I  =  0,  that  is,  lost, 
musclea:  alow,  tonic,  Termiform  cuntiactions: 
the  quantitative  irritability,  about  normal,  or  increased  or  diminished; 
AnSC  occurs  with  a  less  strong  current  than  the  CaSC,  and  with  a 
less  strength  of  current  from  which  both  take  place,  AnSC  is  greater 
than  CaSC :  AnSC  >  CaSC. 


^ 

(b)  Partial  EaR. 

^^^H      Faradie: 

^^^P                  n«rve« 

diminution  of  I, 

muaohw 

:  diminution  of  I; 

Galvanic ; 

nerves : 

diminution  of  I, 

muscles :  EaR  as  above. 
For  mor«  mu\y  comprolicnsion  wo  add  here  two  curvet)  from  Kast, 
which  graphically  exhibit  the  normal  muflcular  reaction  and  the  EaR. 


Vin,  I  ft", 


DlaignunmMie  reprsMintatioii  oT  tha  normal  galruic  muicalar  raMtion.  Heftltb^ 
jcmnggirl.  SliinuUtlDn  of  the  mutclel  in  tha  ra^iouof  tbepcroa«ui,  SJ  o*lll.  Ka= 
(UCt  AdssAdSO.    (Aft«rK<BT.) 


sao 


SPUVIAL  iflAOSOSlS. 
Tin.  Ml. 


Obm  df  jwllomyalllli  antar.  ebroiilc. 
tuity,  AiittO  Ka9C. 


rt-u'^tion  I'f  i]i<<«Lirr4Ui>ii  (RbR>p      {After  Kah  | 
Santo  riukIm  m  ■bo**.    40  ealU.    OmuimUou 


Courtf  of  EaR.     EaR  is  the  pathognomoniosiga  of  those  changes 
which   tnkc   [ilnce  in   muscle,  or   motor   nvn'c*  and   inii8oI«,   when 
they  ocase  to  sbind    under  ihc  pociilinr   trophic   influsneo   of  their 
Boterior  horn  ganglix — tlioso  nllornlions  wo  <lc«gnat«  u  degenen- 
tion  of  the  nerves  nod  muscles.    This  dcgciu'rntion  un  b«  most  beon- 
tiAilly  studied  bjr  tho  cloctricol  phviiamena.  if  >  nerve  tmnk   w,  at 
some  place,  suddenly   interrupted   throughout    ilM  whole    truDitvoree 
•cctlon.     Whenever  there  is  such  nn  interruption  there  i*  manifuit  a 
complete  Ncparnlion  of  tho  portion  of  tlic  nerve  of  the  muscles  located 
peripherally  frr>m  the  anterior  horn,  which  must  inevitably  lead,  not 
only  to  paralysis,  but  also  degeneration  nf  the  portions  cut   off,  nod 
with  it  Ealt.     But  now  the  cose  can  eiilicr  proceed  so  far  that  there 
is  a  permanent  interruption  at  tho  injured  spot,  which  resnlta  in  oom* 
plete  atrophy  of  the  nerv<»  and  muscular  fibre*,  or,  after  a  time,  the 
conduction  itt  this  ptuce  may  be  restored ;  and  in  tlie  Utter  cmae  there 
in  a  return  of  the  tissues  of  the  nijrves  nixl  oiuscles  to  the  nortoal  con- 
dition — that  ia,  there  is  regeneration  of  them.    Now.  according  aa  the 
degeneration  of  the  nerve  (muscle)  results  in  atrophy  {i.e.,  transfor- 
mation into  connective  tissue),  or  again  regenerates  an<l  returns  to 
ita  normal  condition,  the  EaR  shows  a  definite  result  as  such,  and 
also  in  ita  temporary  behavior  with  reference  to  the  obility  to  use  the 
muscles.      This   result  of  EaU  may,  of  coutm,  be  made  use  of  in 
drawing  a  conclusion  as  to  the  condition  of  tho  nerves  and  miueles. 

Erb  has  investigated  these  facts  in  regard  to  rheumatic  facial  pml- 
ysis,  and  by  experimental  oxaminntion.4,  in  a  cloasioal  manner.  He 
has  given  representations  fur  the  course  of  rheumatic  bciol  pamlyeis, 
which  we  here  insert. 

Fig.  1S2  gives  a  representation  of  complete  EaR  with  reference  to 
motility,  and  faradic  and  galvanic  irritability  of  thenerreeiandiuiisclea; 


\ 


4 
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and  over  it  uro  given  the  tloeignntions  af  the  simultaneous  histological 
clinoges.  The  line  of  galvanic  muscular  irriiabililyiii  wavy  so  long  as 
the  qualitative  changes  (»Iowncss  of  contraction  and  prepoiii)eninc«  of 
AnSC)  continued. 

1.  Parnigfit  trith  relattvf  earf^  relum  of  riiolUitt/.  The  first  trace 
of  motility  appears  at  a  time  when  there  is  still  complete  EiiR,  One 
week  later  the  famdic  and  galvanic  irritability  of  the  nerves  reappears; 


Da(vs«rstion 


Fio.  102. 


ll«g*ii«milon. 


rirrunaia 


1'      It.     :;i.   Wnki. 


» 


ComiiUlc  K*R  •rilh  rafartnca  to  moU«in.      Fkrailic  »ad  galvxnlo  itiniuIatiaD  of  lb* 
fMrTMtnit  miucliH.     raraljrali  with  Mirly  return  of  nidtlllljr.  (Erb.) 

hence  there  now  is  partial  EaR;  three  weeks  Inter,  the  slownen  of 
the  contractions  begins  to  disappear.  Diminished  irritability  of  the 
nerves  and  rautilily  continues  a  slit!  longer  time. 

2.   Paralgtu   uiUh   later  rttHm  of  motility.      Tomi>nniriIy    the 
condition  is  like  that  in  Fig.   16'2.     Hero,  also,  there  is  for  eonie 


Fia.  101. 


lit  mnh'lfv. 


Ctrrbnti 


lUp-nvrnllJii], 


I.    I.     6.    «      vf.    V)     r>.  Vi.    *•.    Kt    »     1A.    aa.  ». 


MMiiHr 


fuKlyili  Willi  Ulcf  ntluru  ot  uutililjr.  t£u>} 
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titiic  H  partial  EnK.     All  the  eridencee  of  regeneration  nmim 
Uler. 

'A.  Permanent  parafyiu.     MoliUtTt  irritability  of  the  nerve 
farwlio  muscular  irritability  do  not  return.     The  galvanic  mnacs 


Jl 


Fin.  IM 


TdMM 


I.      $.     10.     TO.     U.     41).     bi     <a      lu      K^    at.      lou.    WMkc. 


Mi>URl> 


IrniiK<liabl«  pAnlfBii.  lEct.) 

irritability  in  the  course  of  some  months  becomes  nO;  the  contractioi 
BO  long  as  they  arc  8till  possible,  are  slow. 

Pio.  I  SI. 

■  .         at  ftaiitful*r  III<rv    , — . 


HoUUQ. 


P&nl^iia  in  whicih  IharBitonty  pvtiftl  G»R.  iEu.1 


■[.  Piiritijftit  in  which  there  it  only  partial  EaR.  The  Hnx, 
and  galvanic  irritability  of  the  rnyn^  and  furadic  irritability  ( 
minishea  only  to  n  Hlight  degree.     Motility  returns  again  quite  carl 
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Varietit*  of  SaR. 

(a)  P&rtial  EnR  i»  necessarily  accompnniml  with  8lowD«.^  of  oon- 
tractions  (whidi  nre  nlao  indirect— Erti).  Not  only  the  oontrsctions 
whicli  occur  with  direct  gnlv&nic  irritation  of  the  musoln,  but  all 
contractions,  including  tho««,  also,  which  occur  with  galvanic  and 
f&radic  stimulation  of  tho  nerves  and  faradic  stiinulatton  of  the  mus- 
cles, are  slow  in  their  chamcter.  ["  Tho  tarndic  pxcilabiliiy  «f  tho 
paralyzed  muscle  undergoes  a  dimlnutioo  corresponding  to  that  of 
the  nerve,  but  the  galvanic  excitability  of  the  muscles  manifests  the 
quantitative  and  qualitative  changes  which  are  characteristic  of  tlie 
severer  forms  of  the  reaction  of  degeneration."] 

(ft)  Tlie  AnSC  of  the  nerves  is  slow,  the  CaSC  is  not  (Lowenfeld), 
m,  the  muscle  has  a  slow  liiradic  reaction,  white  the  nerve  docs  out 
respond  it  all  (Santsing);  or,  the  muscle  has  a  slow,  the  norvo  a 
prompt  laradic  reaction,  etc. 

Stintsing,  with  the  greatest  pains,  has  recently  nndertalien  to  bring 
order  out  of  this  confusion  with  remarkable,  although  with  few.  rcsnita. 
Probably  it  is  well  to  allow  the  material  to  still  further  accumulate 
before  we  undertake  to  interpret  it,  diagnostically  or  pathologically. 

(c)  Mixed  Electrical  Reaction.  We  thus  designate  those  eleotricnl 
reactions  which  occur  when  a  muscle  is  partly  degenerated  and  partly 
normal,  and  a  corresponding  portion  of  the  nerves  is  also  sound 
and  another  portion  degenerated.  Then  we  6nd  a  diminution,  but 
nerer  a  loss,  of  faradic  and  galvanic  excitability  of  the  nerves  and 
of  faradic  excitability  of  the  muscles.  But  the  direct  galvanic 
muscular  reaction  causes  the  greatest  difficulties :  the  conlractions 
are  not  exactly  short,  not  altogether  slow,  AnSC=CaSC,  here  and 
there  also  shorter :  it  is  hard  to  discover  its  significance.  All  of  this 
is  not  cosy  to  understand,  because  normal  contractious  are  mixed 
withEaR;  especially  difficult  i-t  it,  if,  as  is  almost  alvrays  the  case,  the 
excitability  is  lowered.  I'he  object  i.*  nometimcii  attained  by  making 
repeated,  indeed,  dully  teata  (when  it  seems  thai  EaR  oden  becomes 
more  distinct),  by  thorough  examination  of  every  port  of  the  mua- 
culor  system  with  wenk  as  well  as  with  moderately  strong  currents, 
freijueiitly  changing  the  location  of  tho  indifferent  electrode  (which 
must  always  be  done  in  such  a  way  as  to  avoid  exciting  the  nerves).   A 
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single  cle&r«r  nianife.itation  of  E&R  in  od«  mnsclo,  or  in  k  bondUof 
tnuaculur  fibr&t,  will  UHuall^  etcrvc  aa  an  imlicntioti  of  tlie  whole  dtMM* 
as  degenerative  atrophic  paralysin.  It  is  tnie  that  BaK  hu  twior 
been  found  in  myopathic  muscular  atropti;  in  single  uidbcIc:!  (8chalu 
and  Zimmerlin).  We  (with  Erl>)  do  not  share  the  opinion  of  Werntckc 
that  this  mixture  is  ihe  single  cnuse  of  every  eaie  of  partial  EaR. 

2.  Myetcnie  Reaction  (Erb). 

Myotonia  congenita  occurs  in  the  rery  powerful  (hjrpertropliic) 
mosclea  which  always  exist  with  thia  disease:  tbey  show  tnereued 
irritability  and  continuance  of  the  contntction  with  the  farailic  ctit- 
rent;  with  the  galvanic  t«at,  lilcevise,  there  is  increased  irritability, 
but  only  contractions  aa  the  current  is  closed,  and  then  extremely  alow 
and  continuing  contractions  with  peculiar  formation  of  furrows  aad 
depression  a.  Stable  acting  currents  (the  stimulating  electrode  placed 
not  upon  the  muscle,  but  on  the  I'asti,  for  instance,  near  tbe  patella) 
produce  rhythmical,  wave-like  contractions  fivm  the  catliode  toward 
the  anode. 

The  relation  of  EaR  to  the  so-called  mechanical  EaR  is  not  uDJin- 
portanL     (See,  regarding  this,  on  p.  526.) 

8.  IHat/nostu'  Value  of  the  Electrical  OoHdition. 

The  reaction  of  degeneration  (EaR)  occurs:  1.  In  all  paralyses 
produced  by  disease  of  the  ganglion  cells  of  the  gray  anterior  columns 
of  the  spinal  cord,  or  of  the  motor  nerves  of  the  bulb.  2.  Id  all 
paralyses  produced  by  disease  of  the  anterior  roots  and  of  the  peripli- 
eral  nerves,  where  the  trophic  influence  of  the  anterior  bom  ganglia 
fails  on  account  of  the  interruption  of  the  conduction,  peripherally, 
in  the  nerve  and  muscle. 

Tbe  reaction  of  degeneration  (EaR).  therefore,  is  closely  connected 
with  degenerative  atrophy  of  the  muscles.  Thus,  it  occurs :  in  polio- 
myelitis acuta,  chronica,  spinal  progressive  muscular  atrophy,  amyo- 
trophic lateral  sclerosis,  lesions  of  a  soction  of  the  gray  anterior  boms 
from  hemorrhngo,  tumors,  etc. ;  bulbar  pariilysis :  in  traumatic  lesion 
of  the  peripheral  nerves;  in  neuritis  of  all  kinds;  in  "rlieumatic" 
paralyses ;  in  primary  multiple  neuritis ;  in  toxic  paralyses,  and  tl 
that  occur  allor  inlcclious  diseases. 
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Tbe  presence  of  EuR  points  directly  in  opposition  to:  otrebnl 
ptnljsis,  pnralyxis  from  lesion  of  the  pvniRiiilal  tmct  in  the  spina) 
GOril;  further,  ngninst  myopathic  puraljrsis;  lastly,  uga in st  functional 
or  hysterical  paraJyais. 

Of  course,  tbe  EaR  i«  to  be  regarded  as  contra-indicuting  the 
diseases  last  nsmed,  only  with  the  reserration  that  there  is  no  com- 
plication with  the  conditions  first  named.  Of  this  character  we,  with 
others,  consider  also  the  condition  of  EnR  found  by  Schuhe  and 
Zimmerlin  with  myopathic  progressive  muscular  atrophy  [aee  preriooa 
page]. 

In  liarmony  with  the  ahove  principles,  partial  Ea,R  haa  exactly  the 
same  signiGcsnce  oa  complete.  It  occurs:  1.  In  sligbt  affectiona  (as 
slight  form.i  of  rheumatic  facial  paralysiB,  slight  paralysis  of  tbe  arm 
from  pressure).  2.  In  atrophic  paralysis,  which  only  affects  a  portion 
of  tlie  bundles  of  tbe  muscular  fibres,  it  is  disseminated  (especially 
frequent  in  apinal  progressive  muscular  atrophy,  amyotrophic  lati^ral 
sclerosis,  multiple  neuritis),  and,  hence,  aa  a  mixed  reaction.  (See 
above,  p.  523.) 

When  EaR  is  absent,  sometimes  it  does  not  strictly  sliow  tbai  there 
is  no  affiiction  of  the  anterior  horns  or  of  tlie  peripheral  nerves — lliat 
18  to  »y,  it  doca  not  do  so  if  we  bnve  to  do  will]  a  disseauualed 
disease  (seo  Mixetl  Itcoction).  EaR  may  bo  wanting  when  th«ro  is 
an  existing  peripheral  paralysi.<,  if  it  is  very  slight  (very  slight 
prouare-piimlyvis  of  the  N.  radialis,  which  heals  in  thrc«  to  four 
w«eks). 

EnR  in  muscle*  that  are  not  pnnilyxcd  is  seen  by  itself  in  lead- 
paralysis  and  tmomatic  paraly«es. 

Lessened  excitability,  especially  of  nerves,  without  EaR,  occurs 
ehiefly  in  myopathic  muscular  atrophy  (dystrophin  tniise..  Erh),  in 
musoalu-  atrophy  from  disease  of  the  joints,  and  in  lesions  of  the 
spinal  pyramidal  tracts,  especially  if  recent  and  very  severe.  More- 
over, it  is  observed  with  multiple  neuritis,  arsenic-purvlysis,  alcohol- 
paralysis,  bulbar  paralysis,  amyotrophic  lateral  sclerosis,  etc.,  and 
here  it  is  probably  to  be  counted  as  mixed  reaction. 

An  intermitting  general  parulyaifi  nt  intervals  of  one  to  four  weeks, 
which  lasts  for  twenty-four  hours,  with  complete  or  almost  complete 
loM  of  all  electrical  reaction,  has  been  obwrved  by  Westphal.  Its 
nature  is  very  problematical. 
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InOTMued  rxciUbilily  a»  maniteattA  bv  Mrir  oocarrence  of  CaSO 
■ik)  CaSTc  occurrence  of  AiiOTe,  is  an  eilremely  imporuniBifn 
of  trtiitiiL».  Sliglil  inoreaw  '»  obierre<l  in  oerebml,  spinal,  noaa 
neuritic  i>nrn1vs<M,  in  prognsaive  nuiicular  atrophy  of  spinal  oii^ 
(brrt  ■  cnoro  coniiiderable  inorcaae,  and  this  in  mtucles  that  an  fdl 
porfonniiiK  Uicir  fiiDclioii). 

The  incrcaM  of  gitUnnic  excJubilily  of  the  iniuclfw  with  Esit,  u 
WtiU  na  of  the  fiiradJc  am]  gnltunic  irritability  of  Uie  muscle*  vtth 
myotonic  rcaelion,  does  not  belong  here.  (For  myotonic  raactioo, 
WG  above,  p.  634.) 

4.  Mrchanieal  Ext^itahiUtg  of  Sfutclf  and  Ifiervt*. 

1.  Upon  sinking  a  muHcIo  with  a  pCTCUMion-bunuer,  we  see  that  a 
ithorl  contraction  occura.  like  a  CaSC  with  a  tolerably  weak  corretiL 
We  find  tliefto  contractions  incri-ased  and  usuallr  quite  decidediv  slov 
in  those  muocloa  which  show  electrical  EaR:  "  mttcbanical  EaR."  If 
distinctly  present,  this  shows  tho  same  thing  as  tlie  electrical  EaR; 
but,  often  enough,  it  either  fails  or  is  not  distinct,  while  tlio  electrical 
examination  proves  tlio  existonoo  of  EaR. 

Increased  mechanical  excitability  with  energetic,  but  slowlr  rle- 
dining  and  prolonged  contractions  (to  as  much  as  thirty  seconds,  Erb), 
are  peculiar  to  myotonia  congenita.    [See  p.  524.] 

For  those  who  are  experience'!,  mechanical  excitobility  is  not  with- 
out it«  value  as  a  preliminary  starting-point.  But  it  cannot  be  a 
substitute  for  the  electrical  tost. 

2.  Idiomuscular  contractions  arc  transverse  pronlnencea  which 
appear  locally  at  tho  spot  where  the  muscle  is  struck— thus  far  without 
any  diagnostic  signi6cance. 

S.  Meclinnical  excitability  of  the  nerves  (striking  upon  the  trunk 
of  the  nerve  at  the  point  of  electrical  stimulation)  has  individual 
(llflerencee.  In  many  healthy  persons  mech.inicol  irritation  doc«  not 
cause  any  conlmction  at  all.  Tho  mechanical  excitability  of  the 
nerves — but  not  of  the  muscles — is  very  much  increased  in  tetiinns 
(especially  in  the  branches  of  tlio  X.  facialis). 

4.  Charcot  has  discovered  that  a  peculiar  form  of  over-excitabilitr 
of  the  norvot  and  muscles  Is  characteristic  of  the  lethargic  slago  of 
hypnosis  in  very  hysterical  persons;  pressure  upon  the  nerre  or 
muscle  oausc«  contracture. 
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We  ni«ntioo  here,  further,  thi<  peculiar  an<l  obscuro  phenomenon  of 
paradoxical  contractions  (Weslphal):  In  pnsiiive  dorsal  flexion  of  the 
foot  there  occurs  a  tetanic  coRtraction  of  the  tibialis  noticus  which 
InatB  from  a  few  seconds  to  several  minutes ;  the  tendon  of  the  muscle 
becomes  prominent,  the  foot^-even  when  it  is  no  longer  held — 
remains  dorsally  flexed.  It  frequenit;  occurs  in  connection  with 
increased  tendon  reBex. 

5.  Coordination  and  Ataxia. 

In  all  motions  there  is  necessarily  a  more  or  less  complicated 
concurrent  action  of  a  number  of  muscles.  For  example,  in  order 
to  Heise  anything  with  the  hand,  not  only  are  a  series  of  luuscles 
of  the  arm.  hand,  and  finger  moved,  but  at  the  same  time,  or  a 
minimum  of  time  before,  the  scapula,  as  a  fixed  point  for  the  arai, 
must  be  steadied;  moreover,  from  the  free  attitude  of  the  body,  the 
sliifUng  of  t)ie  centre  of  gravity,  brongbt  about  by  the  motion  of 
the  arm,  must  be  e<iuall!ted  by  the  contraction  of  the  muscles  of 
the  trunk  and  legs,  and  the  eijuilibrium  must  be  maintained — a 
proceeding  which,  it  is  evident  from  what  bas  just  been  said,  cannot 
be  sharply  defined.  Hence,  in  order  th.-it  the  hand  may  attain  its 
(>l>ject,  and  in  order  that  it  muy  attuin  it  in  the  shortest  way  and 
with  a  steady  motion,  a  very  exactly  defined  number  of  muscles 
must  contract  at  the  right  instant  and  with  the  finest  adjustment 
of  cnergj'.  This  correct  selection  of  muscles,  and  their  regula- 
tion as  to  time  and  gradation  of  activity,  is  called  r»'drdiantioH.  It 
i«  acquiri-d  by  practice  by  means  of  conscioits  and  unconscious  dirco- 
lion  of  our  motions;  and  it  is  preserved  by  an  oversight  which  a 
continually  becoming  less  conscious  and  more  unconscious,  and  which 
all  our  motions  acquire. 

Children  at  fiml  are  ataxic  in  grasping  things  as  well  as  in  walk- 
ing. The  acquired  coordination  in  walking  can  ho  partly  lost  again 
from  long-continued  severe  sickness. 

The  proDCsses  for  ncquiiing  and  for  maintaining  cofirdination  ans 
certainly  very  diversified.  Coiirdination  will  be  acquireil  by  the  cor- 
rections which  will  be  suggestod  by  sensible  irritations  of  all  kinds, 
caused  by  Uie  motions  that  are  made  and  conducted  to  the  central 
organs  :  the  eye  ecc«,  the  ear  (u.t  of  the  violinist  and  others]  hears — 
the  motion  itself  or  its  effect*,  the  sensibility  of  the  skin,  the  whole 
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totality  of  (Ict-p  Ktmibiliiy   fumUbcs   JafbriDfttion — snil  tb*  earm 
tion  (lep(rn<ls  tipon  lliv  m'imo  of  poK«r  of  the  miwclM,  wbidk  gim 
unoonsoioua  iiirurmution  rcganlinj;  the  intcuBiiy  of  ihs  work  aa<m- 
plisbed   each   time  \>y   tlie  miuvlc     In    this  >e«}ui«Jtioii  oT  mtiA- 
DfttioD  the  oonociou^  vill  piirticijatn*  in  tiumy  wavn  :   in  muDOisiDe 
floOnltpfttion  it  recMlcti  Tcry  extraordinarily,  and   givps  pUc«  tft  is 
unconscioiix  inl!ucnci>  of  the  motions  by  rcntripeliil  iDflaenctt.    B*L 
if  Doceunry,  it  nxiy  at  any  momvnt  take  liolj,  nml  even  with  acos- 
tmry  effect  to  ttiat  intendoil,  in  that  the  unnsual,  new  agi^t  of  At 
r«giilnlii)H  of  itio  will  (lioturbs  tlic  cnurdinntion  which  went  OD  m»- 
fiCAsfully  bcfoni  unc(HMcioti»ly.    A  ponon  snys,  "  I  will  make  it  ur 
ticulnrly  bciiutifiil."  ami  just  at  that  instant  he    hpcomes  awkwl 
This  liit|)poi)»,  not  only  with  nervous  urn)  cmburrassod  people,  hut  alao 
wiUi  tliOKe  who  arc  very  culm :  under  the  rontrol   of  the  will,  thcv 
HU'lilcnly  perform  a  motion  which  has  long  been  automaticallv  uuile. 
Nuiv  there  u  scarcely  uny  iloubt  as  to  the  nature  of  the  centripetal 
inSuenoM,  but  where  and  how  they  bring  their  inflaence   lo  bear 
upon  the  motor  tract   is  very  fur   from   Wing   clear.        Volaniarjr 
notions  certainly  proceed  to  a  certain  extent  from  regulation  derived 
from  tlio  cortex  (where  the  complex  motionB.  like  those  for  speech, 
must  exist),  but  certainly  still  other  portions  of  the  brain,  which  prob- 
ably a^'t  OS  reflex  centres,  bnve  an   influence  upon  thiM    regulntion 
(thus  especially  the  cerebellum  for  the  motions  of  the    trunk    and 
l^)t  ^^i  lastly,  no  doubt  the  gray  anterior  horns  have  a  part  in 
directing  the  continuity  of  motion  :   they   preside  over    the    tonus 
of  the  muBoIcs,  the  antagonising  tension  constantly  in  nctioti  during 
activity;  they   are   the   seat   of   tendon   and   skin   reflexes.       That 
all   these  things  have  an  intliicncc  upon  the  continuity   nf  motion 
seems  to  us  (as  well  as  lo  many  others)  cannot  he  doubted.      Rut, 
likewise,  there  is  no  doubt  that  the  various  centripetal  inflaences  upon 
eoiJrdinatioD,  to  a  very  great  extent,  may  act  vicariously  for  one 
aiiotiicr:  when  there  is  the  loss  of  the  conscious  skin  and  muscular 
sensibility,  in  the  disappearance  of  centripetal  stimulation,  they  call 
fortli  ibc  muscular  tonus,  the  more  attentive  regulation  of  the  cor- 
tical  innervation  (with   the   assistance,  fur   example,  of  the   eyes) 
replaces  tlie  loss  of  constancy ;  that,  on  the  other  hand — for  instaDce, 
in  the  case  of  the  blind — the  exquisite  superBcial  and  deep  sensibility 
(conscious  as  well  as  utioonacious)  moat  become  promineiit.    But  now, 
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coordination  can  no  longer  be  inaiotumG<3,  tlieu  with  its  ilieturfa- 
ince  lliere  occurs  ataxia.  It  ia  clear  from  the  foregoing  lliat  niaxin 
lay  esiat  at  the  same  time  with  perfectly  normal  vigor ;  indeei],  it  has 
lOthing  whatever  to  Jo  with  native  etrengih. 
Ataxia  shows  itself  accortliog  to  ii»  degree  only  with  delicate,  or 
may  even  with  gross,  fnoctions.  It  osually  occnra  as  an  exeew 
innervation  in  the  sen^c  of  directing  motion,  or  as  it  watit  of 
ilrainl  (tabes):  swing  of  the  legs  in  walking,  jsutling  the  feet  down 
lu  if  slamfiing,  or  only  a  clumsy  way  of  moving  the  feet  when  turn- 
ing around  (as  in  closing  the  door  of  one's  room) :  ihiw.  on  account  of 
tht'  uncertainty,  the  legs  are  spread  out  iu  standing  and  walking; 
impossibility  of  describing  a  circle  with  the  foot  when  lying  in  bed, 
inabiliiy  to  exactly  place  the  heel  upon  the  knee  of  the  other  leg; 
when  endeavoring  to  take  hold  of  anything,  the  hand  misses  it,  as  in 
'the  effort  to  take  hold  of  one's  own  nose,  in  executing  with  the  hand 
the  finer  movements  of  all  kjnda.  In  other  kinds  of  ataxia  there  are 
other  kinds  of  uncertainty,  without  this  character  of  missing  the 
mark,  or  the  ataxia  of  the  legs  and  trunk  manifests  itself  by  reeling. 
The  control  of  the  eyes  somelimea  dimiuishM  the  ataxia,  sometimes 
not ;  the  first  is  often  the  case  in  tabes.  Moh  ataxic  patients  accord- 
ingly  show  a  noticeable  inwnrd  conHciou:iine-i.s  with  every  ordinary 
voluntary  motion  (as  walking],  quite  in  oontruit  with  persons  in 
health  [see  p,  480], 

Ataxia  occurs:  (n)  In  cerebral  alfectious,  tvnd  particularly  those  of 
the  cortex ;  here  with  paresis,  confined  to  ■  limb  or  one-half  of  the 
body :  with  lesions  of  the  vermiform  process  of  the  cerehelluuj,  of  the 
crura  cerebelH,  and  nf  tlie  pons  and  the  corpora  quadrigemina;  and 
lastly,  in  individual  cases  in  ordinary  hemiple^a,  if  there  is  alight 
spasm.  (6)  Especially  in  Ul)e9,  where  ataxia  is  tlie  most  impor- 
tant symptom,  Bomelimca  after  diseiuie  involving  the  whole  thickneu 
of  the  apinid  cord,  (r)  Rarely,  and  generally  to  a  slight  degree,  in 
diffuse  perifiheral  neurliid<!s.  (rf)  Rarely  at  a  highly  developed  dia- 
turhance  after  acute  infectious  diseases.  On  the  contrary,  tracea  o\ 
ataxia  uAer  long  confinement  to  the  bed,  especially  after  acute  dta- 
eases,  are  not  ai  all  rare.  Co(3rdinalion  \»  then  temporarily  and 
only  partly  lost. 

For  details  regarding  the  dilTerent  theories  of  ataxia,  especially  those 
in  regard  to  tabes  dorsalis,  see  the  different  special  workx.     It  is  oar 

34 


680 


SPEClAt.  DiAoyosis. 


opinion  that  only  one  .lource  of  co&rdinatioii  lias  alira^n  been  nssumed, 
in  a  Houiewimt  one  ttideil  irajr,  by  the  advocateii  of  tlie  several  views. 


6.  Spatmt  of  th«  Voluntary  Mtuiclet. 

We  jc*tber  together  under  this  deaignjilion  all  lbo!»e  patliologicml 
motiooB  existing  outside  of  ihe  influetice  of  ihe  will,  so  we  iniiHt  go 
very  mucb  beyond  the  popular  literal  idea  of  ''sputms."  Uut  tlii* 
cannot  very  well  be  avoided  unleas  we  purposely  wIkIi  to  divid«  the 
subject  very  minutely.     First,  then,  s  few  general  remarks : 

Tome  tpasiHs  are  tho.^^  lasting  some  lime — from  minutes  to  d*yf 
and  weeks— and  are  oymmetrica].  Clonic  tpaum*  are  contractions  of 
short  duration,  followed  by  relaxation  of  the  aifected  musdes.  Alt. 
with  the  exception  of  some  forms  of  trembling,  are  phenomena  of  irri- 
tation derived  from  the  nervous  system ;  and,  in  lact,  ebiefly  from 
the  cortex,  pyramidal  tracts,  ibe  anterior  horns  of  the  spinal  cord, 
some  probably  also  from  (he  peripheral  nerves  (abo  from  the  mtudct 
themselves:  paralysis  ngitans,  contractions  of  Gbrills).  The  patfatK 
logical  irritation  is  probably  generally  a  direct  one,  but  certainly  aito 
partly  reflex ;  and,  indeed,  there  is  no  doubt  that  the  same  kind  of 
spasm  may  tic  enured  by  direct  w  well  la  reflex  iiiftiii-iicc! — ns  partial 
tmumutic  and  reflex  epilepsy.  Mniiy  kinds  of  spasm  congist  of 
motion:)  that  are  ittways  similar — many  combined  frotn  a  fuw,  and 
•oiiiiMim*^  from  a  great  many. 

Spiitmt  are  partly  the  intrinsic  vleuient  of  the  given  diMsse,  ibe 
thing  of  which  the  disease  consists;  |Htrtly  they  are  a  symptom  :  and 
then  again  they  may  be  a  local  sign,  that  is,  they  may  point  directly 
to  the  seat,  or  point  of  origin,  of  the  disease.  Often  wc  must  deter- 
mine other  pbeiioiiieiia  (as  paralysis,  etc.}  for  tht  purpose  of  dis- 
covering lb(!  point  of  origin. 

With  certain  sptLtiiM,  <--ipo<?ially  those  that  arc  paroxysmal  sod 
general,  tlie  condition  of  self-ecnsciousno^s  nt  the  time  of  the  attadc 
is  of  great  diagnostic  imporluncc  AImi  we  i)t\en  hiire  to  consider  the 
general  mental  eo[i<tition,  for  many  cii^ies  of  oouvul.-<ions  lend  us  over 
into  the  territory  of  pt^ychiairia. 

Wc  now  only  mention  the  dilTen-nt  kinds  of  spasm : 

TVfmbUng  (tremor)  consists  of  unproductive  motions,  often  only  to 
l«e  seen  by  cIum  obserrution,  rapi<Uy  following  one  another.     Wa 
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icoj^niio  them  partly  bj  observiDg  the  linth  when  At  reel,  partly 
vlieii  llic  bund  i»  etrelclied  out,  or  ia  holdiog  »  glaes  of  water,  and  also 
by  the  huDdwriting. 

Grapliic  r«p resell tst ion  shows  that  the  different  forms  of  treuor  differ 
in  ibe  IJrm,  fretjiienty,  and  rhythm  of  ihe  con  tract  ions.  Tivnibliog 
IB  physiological  with  hodily  exertion,  and  with  mental  excitClIlen^  and 
it  i<i  Bomelimeti  constant,  eren  with  persons  in  good  hoalib.  I'pon 
the  borders  of  die  iiurmul  stand  the  tremors  of  the  sged,  tremor  tenHU. 

hoholic  tremor,  especially  of  the  extremities  and  tongue,  occurs 

ilfa  the  pulsing  away  of  the  effects  of  tlie  inilnlgence,  or  when  it  is 
ining;  the  Iri^mor  lalurnintu,  the  tremor  which  affects  morpliia- 
'babitiifti  when  they  abstain  front  it,  that  with  vtorbut  BtiKiUm'U 
Derally  very  fine,  rapid  niovenieiils,  sometimes  also  coarser  con- 
meiioiis),  and  the  tremors  of  nervous  individuals,  are  the  liner  kinds 
of  trcQiors. 

The  tremor  of  jHtrnlyna  agitant  (especially  of  the  extremities,  but 
of  the  head)  mouilcsls  itself  by  a  symmetrical  rhythm,  by  a  very 
ifBcCeriatic  poiition  of  the  hand  and  fingers  ("pill-uiaker").  It 
ccttscs  wheD  voluulary  luotioiu  are  made,  espec'udly  if  vigorous,  but 
sometimes  even  when  writing. 

On  the  other  baud,  the  iiit*^ution  tremor  occurs  only  with  voluntary 
notions,  in  that  toward  the  end  of  the  motion  it  becomes  stronger;  it 
Mops  u  soon  OS  tlie  patient  is  rjuiet.  It  is  an  important  symptom  of 
multiple solvrosis;  itoocars,  however,  iia  tremormercTirinlis.  In  many 
oaves  it  is  difficult  to  diHlinguLib  it  from  ataxia  (which  sec). 

Between  "tremor''  and  "clonic  spa-iui-i  "  it  is  not  possible  to  draw 
a  proci.ic  distinction.  The  [tesignution  thikiiuj  »ptuin  m  aned  for  tlio 
trnntiitiun  forms  of  both.  The  prominent  transition  forms  of  this  kind 
of  tremor  arc  those  ahiveringn  which  begin  with  fine  tremors,  bi.'comiiig 
cDn.ttantly  coarser  with  cuotlng  off,  and  with  rapidly- rining  fever; 
witli  hysteria  there  are  oonditioiu  that  reMcmhlc  tremor.  LikewiMr  is 
to  be  mcntionetl  the  quaking  which  occurs  witli  marked  nctivu  sptiam 
of  the  IcgN,  SH  cspcciiilly  takcit  pliice  somciiuicn  nl^er  meclianionl  irri- 
liition ;  foot  clonus,  particularly,  oIWi  allows  these  Ironaition  fonus 
very  beautifully. 

In  thv  foregoing  ice  have  not  distiiigiiisht^  between  the  tremors  of 
opann  aiid  tlioso  of  paralysis,  because  in  regard  to  most  kinds  of 
tremors  it  is  not  yet  clear  to  wliicli  of  the  two  classes  they  belong. 
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Fill-  further  points   regarding  this   subject,   see   the  serersl  ipcoi  I 
works. 

Fihr!Uarif  controftionii  B,re  coa\x&cl\oa.9  in  iDdiridoal  couseorh 
bundles  of  inusculiir  fibres  vliich  do  not  produce  motion  in  thelis^ 
In  individuul  ciises,  liowever,  we  can  observe  a  verv  (limiDntiTe  ww^ 
effect.  They  are  easily  recognized  by  observing  the  miuclf.  !> 
health  they  are  often  excited  (with  great  indi  vidual  diffierencea)  bj  iW 
cooling  nf  the  skin;  but  they  also  occur  with  atrophic  pu^yHi,>il 
very  abumlHiitly,  and  hence  are  not  without  diagnostic  Talocs 
spinal  progressive  iiitHCuliir  atrophy. 

( 'lonk  »pa»mti  rarely  occur  by  themselves,  but  they  more  freqnesti; 
accompany  epileptic  und  other  attacks  of  convulsions  (see  below).  W( 
sometimes  observe  them  isoluted  in  local  affections  of  the  cortex  (rftlif 
bruin  (see  iielow,  X'artial  Epilepsy) ;  but  also  in  other  localiied  cerAnl 
discuses,  and  in  myelitis  transversa,  as  single  brusque  bending  moti(») 
of  the  legs,  gencmlly  both  legs  together — probably  of  reflex  ori^ 

Tfinlc  »jui»>n».  by  themselves,  occur  most  frequently  in  the  formrf 
active  spasms  (see  above,  p.  494),  in  lesions  of  the  pyramidal  tncts. 
and  with  hysteria.  Moreover,  they  occur  in  tetanus,  and  in  these fonu: 
as  mnsseter  spasms  in  trismus ;  this  latter  also  by  itself;  as  rigidityflf 
the  face,  rhux  tardnni'-an ;  extension  of  the  vertebrae  with  rigiditv  rf 
the  neck  und  opisthotonus,  and  in  spasms  of  the  legs  in  the  state  of 
extension.  Moreover,  tonic  spasm  of  the  muscles  occurs  when  Bis 
moving  them  after  long  rest,  and  as  a  prolonged  condition  after 
vohintary  contractions  in  myotonia  congenita;  also,  occasionally, u 
bending  und  adduction  flpiisms  of  the  arm  and  bands  jn  tetanus;  » 
the  tonic  fonn  of  writers'  cniinp,  although  seldom  purely  ns  such, 
generally  with  slight  contractions  mixed  with  tremor;  and  in  the  first 
stage  of  epileptic  attacks  (see  below). 

Epileptic  spasms,  in  genuine  epilepsy,  generally  pursue  a  typical 
courso :  after  certain  subjective  warnings  (aura),  or  without  these,  the« 
is  a  Kudden  loss  of  consciou.iness,  ushered  in  with  a  cry,  and  imme- 
diately the  patient  falls  down.  Then  there  is  a  short  tonic  spasm  of 
all  of  the  voluntary  muscles  (more  especially  of  the  extensors  of  the 
arms,  legs,  vertebrre,  but  the  hands  are  closed  and  the  thumb  ia  grasped 
by  the  fingeis) ;  then  there  is  clonic  spasm,  with  frightful  vigor,  of 
all  the  muscles  of  the  body,  including  the  muscles  of  the  eyes, 
tongue,  etc. ;  after  a  few  minutes  there  follows,  either  gradually  or 
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luildenWt  a  period  of  relaxation  vrilb  ooDtinuvd  lass  uf  conscioomims 
|_l>09t>epileptic  coma.     During  the  attack,  tlie  tongue  is  olWn  1>iU«a, 
invrtliintary  discliarges  lake  [ilace,  and,  from  Uio  inU-rforciico  vrilh 
re.ipinttioii,  marked  cvanosis  often  occurs. 

It  is  very  iiuporlant  to  make  u  differential  diugnosis  between  genuine 
epilepsy  and  ayroplomatic.  whicli   ofWn   verj  mucli   rescmbleet   tlic 
Tiie  latter  occurs  in  all  manner  of  anatomical  diseases  of  the 

tin  (regarding  partial  epilepsy  in  disease  of  tlic  corlex  of  tho  brnin, 
'See  below),  aa  traumatia  and  reilex  epilepsy,  as  epileptiform  spasms  in 
nncmia,  these  latler  also  as  eclampsia  i;ravidarum. 

There  occur  in  cliildren.  upon  slight  provocation,  epileptiform  or 
eclamptic  attacks  during  dentition,  from   intestinal   irritation  from 

iTtns,  in  the  beginning  of  acute  infectious  diseases,  as  scarlet  fever, 
ieu1e»,  pneumonia,  and  ia  the  beginning  stage  of  acute  poliomyelitiB 
and  encephalitis. 

It  is  generally  very  difficult  to  form  an  opinion  regarding  spasms 
lirom  Uie  anamnesis.  Uere  we  must  be  very  cautious  in  arhriag  at  a 
diagnosis. 

Partial  epilepsi/  (Jackson's  or  cortical).  In  tliia  there  are  epilepti- 
form convuUions  which  are  limited  to  an  extremity  or  to  the  facial  mus- 
cles of  one  side.  They  are  an  almost  infallible  sign  of  disease  located  ia 
a  corresponding  part  of  the  cortex  of  the  brain,  and  also  are  connected 
with  or  followed  by  paresis,  increased  tendon  reflex,  and  sometimai  by  . 
disturbance  of  the  sensibility  of  the  affected  limb  (monoplegia).  The 
convulsions  may  bo  unilateral  or  even  general,  but  they  manifesC 
them«elvo8  as  originally  partial  epileptic,  by  beginning  in  the  affected 
limb. 

Hysterical  convalsions  (attacks  of  hyatero-epilcpsy)  sometimes  have 
«  great  likeness  to  epilepsy ;  yet  almost  always  the  motions  may  he 
dis^ngnishcd  in  that  tliey  are  more  wide-reaching  [and  tumuUuuiis], 
and  more  than  all  by  the  fact  that  they  partly  manifest  coordinated 
motions,  or  remind  one  of  them.  Motions  such  as  we  see  made  by  a 
penon  senselessly  furious,  or  an  unruly  child,  are  not  at  all  infre- 
qaent;  especial  manifestations  are  6ts  of  laughing,  shouting,  weeping, 
oou^ing. 

The  most  important  mark  of  difference  between  hysterical  and 
epileptic  spasms,  in  doubtful  cases,  is  that  in  the  former  there  ia  aImo«t 
never  an  entire  loss  of  consciousness ;  very  often  it  remuivH  quite 
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intact ;  an<1  tlio  absence  of  involuntary  discharges  (^arine,  bUhA,  in 
mnlcB  alno  or  somen),  as  is  not  infrequent  with  genaiDe  epilepi^; 
Inndy,  the  tongue  is  not  bitten,  and  there  is  reaction   of  the  papil 

during  tho  attitclt. 

Grong  l^^fverf']  ki/Herta.  The  attack  of  hjstero-epilepsy  mav  pug 
into  a  Hocoiiil  stugo  ["  piuiso  dc9  grand  mouvements  "  of  the  Frend] 
of  contortions,  and  excessive  movements — among  others,  cspeciallv 
t)iut  of  tho  "arc  de  cercle"  (head  bent  backward,  boring  ioto  the 
pillow ;  the  trunk  bent  as  in  opisthotonus) — which  may  last  for  hours, 
arc  charucteristic  miinifestJitiong  ;  then  there  may  follow  a  third  stage, 
which  is  cither  (juiet  or  may  be  excited  (delirium) — tho  stnge  of  hil- 
luuinations  und  of  emotional  uttitiidea.     The  stages  mny  occur  singlT. 

Besiides  wimt  bus  already  been  described,  it  is  important  for  diag- 
nosis that  tbcro  should  be  present  hygterical  »ign9  (atigmatea  hv^ 
tfiriques),  manifested  by  tbe  patient  in  the  form  of  sensory  ancesthe»a, 
especially  a  concentric  limitation  of  tbe  field  of  vision  ;  also,  hemi- 
uiiiestbcsiu ;  hyuterogonoui  zones — that  is,  hypenesthctic  regions  of 
the  boily  (ovaries,  testicles,  circum^icribed  portions  of  tho  skio),  the 
irritation  of  whidi  by  pressure  Bometimes  causes  an  attack  or  is  asso- 
ciated with  one. 

Otinxtraiiifl  /'ogilions  an-}  motions.  To  the  former  belong  tbe 
drawing  of  the  head  or  trunk  to  one  side,  so  that  the  patient  assumes 
the  side  position  in  bed  (sonietinies  with  the  eyes  fixed;  deviation 
coujag6u  occurs  with  the  other  manifestiitions);  to  the  latter  belong 
tbe  involuntary  forward,  backward,  and  movement  in  a  circle 
(mancgegaiig).  Hotb  pbcnoinena  indicate  a  lesion  of  the  vermiform 
process  ot  the  cerebellum  or  of  the  median  crus  cerebri. 

With  the  coiistniiticcl  motions,  or  the  "  coiirdinaied  spasms,"  are 
also  to  he  reckoned  the  gross  motions  [ireviously  mentioned  under 
hysteria,  as  lauj^liing,  screaming,  etc, 

Ohori-a  minor.  This  is  tbe  designation  given  to  the  very  rapid, 
lightning-like,  entirely  irregular  muscular  contraclions,  which,  on  the 
one  band,  produce  restlessnoss  of  the  limbs  ami  of  the  face  ;  and,  on 
tbe  other,  disturb  and  divert  the  regular  voluntary  motions.  They 
affect  the  bead  (face,  tongue,  masticating  muscles)  of  the  trunk,  espe- 
cially of  tiie  shoulders  and  legs,  and  sometimes  the  glottis.  They 
occur  in  all  degrees  of  severity,  from  single  weak  jerks  to  the  most 
extravagantly  confused  strong  movements  (folic  musculairc).     If  the 
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subject  is  embarnKsed.  enpecially  if  obeerve<i,  IVequontly  tbe  contrac- 
tions  nre  increoseiL  During  sleep  (but  there  idiiv  bi.>  diflicullv  in 
getting  to  sleep\  the  convulsiooa  entirely  disappenr,  exoeftting  in  par- 
ticularly severe  canw. 

Chorea  minor  is  not  often  purely  one-sided,  or  beiuioborea.  Ilemi- 
chorea  may  occur  eilber  as  tiie  T'lrcmnDer  or  aa  Ibe  result  of  liemi- 
pl«gin,  wboii  it  indicates  a  lesion  of  the  posterior  section  of  tbe  inner 
capsule  or  of  tbe  optic  thalamus.  Especially  frefjucnt  are  cliorvic  or 
atbetose  motions  (wbicb  sc«).  with  declining  acute  encephalitis  in 
cliililren  (pn1ienc<-[ihaliti!«,  SiriimpcH)  in  tlie  paralyxed  liiiititi.  Quite 
recently,  Flecbsig  biu  fuutid  bolb  internal  segments  of  tbe  lenticular 
nucleus  didieaMd  in  sercral  caws  of  severe  general  chorea  with 
delirium. 

Aihrtoiis  [descnbed  by  W.  A.  Hamuon<lj.  Thin  designauvt  pecu- 
liar, alow,  and  at  tlie  same  time  tolerably  energetic  motion.'*,  particu- 
larly of  the  bands,  arms,  shoulders,  but  also  anywhere  r-lse.  If  ib« 
motions  are  somewhat  quicker  than,  but  resembling,  those  of  chorea, 
they  tlien  form  a  transition  to  the  latter.  Athetosis,  as  well  as  cliuiva, 
is  a  disease  in  itself;  hemiatbetosis  is  observed  in  the  same  cerebnd 
locations  as  beniidiorea  (nbicb  see).  In  the  cerebral  paraly.4ivs  of 
cliildren  it  is  more  freiiuent  than  hemichorea. 

Anaeiated  movemenit  are  abnormal  involuntary  motiousi,  wbich 
talt«  place  witli  the  perfot-mnnce  of  voluntary  motions  by  the  contrao- 
tions  of  muBoles  in  regions  which  bare  iiotliin;^  to  du  with  the  motions 
defiiml.  We  lind  tbem  especially  in  ccrebrul,  but  also  in  spinal,  and 
even  in  peripheral,  paralyses;  henoe  th«y  cannot  be  made  uhi-  of 
as  an  aid  in  diagnosis^  Sometimes  we  tut  them  in  muHcles  of  tlie 
eame  limb  as  that  put  In  motion.  Particularly  frequent  tii  a  dorsal 
Be.iion  of  the  foot  when  the  leg  is  drawn  up  to  the  abdomen,  as  in 
hemiplegia,  spastic  spinal  paralysis  (Slriimpell),  or  in  unilateral 
afteciions,  as  synonynions  a-ssociated  movements  of  tbe  sound  side 
with  tltoae  of  the  diseased  wde.  or  of  tbe  diseased  side  with  tbe  sound 
aide. 

C<f/«/'*/'*y,  i-tttaUptic  ri'jiJity,  JlrxibilitM  cent,  is  a  peculiar  in- 
eressc  of  the  tonus  of  the  vuluutjiry  muscles,  of  such  a  character  that 
the  limbs  not  only  offer  only  a  very  slight  or  feeble  resistance  in 
pasnve  motion,  but  also  remain  in  a  given  position,  even  when  it  ia 
oppoted  tograrity,  and  this  sometimes  for  an  hour  and  more  at  a 
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timo.     C'atttle|)sy  very  rarelv  occun  in  aiwtotnical  dinrawi,  ai 
of  the  brain  and  meningitis;  more  freqnentlj-  io  hysteria, 
i»  liypiKwix,  unit  in  certain  psychoses,  u  in  metamekoSm  attiwih 

7.    Vuhnitarff  Hfuitrlfa,  their  Innervation,  their  JFWnefiiM,  «Wlk 
Ditteaiet  that  IHiturb  Them. 

),  MiiirlfK  tifthi-  rife  (see  Examination  of  the  Eje). 

-,  Afuxfti'K  I'f  thf  fiu-e,  supplied  by  the  N.  facialis  ; 

M.  frontuliH  ilrawH  up  the  brow  and  caases  wrinkln 
fon-ht-nd. 

M.  ifirnifjBtor  siiporcil.  draws  the  skin  of  the  forehead  oret  tk 
rxitH  of  tho  noMU  into  fohls. 

M,  orhitnilnriH  {ialpcl>rnruni  closes  the  eyes. 

M.  ilvpi-cHHiir  nnni  sou  dilator  narium  dilates  the  nostrils. 

M.  luv'titor  litli.  iiu[ii-r.  (propr.)  and  M.  levator  angnli  oris  lift  ^ 
thi<  up)H>r  li|)  and  tlii>  C'lrncr  of  the  mouth. 

M.  Kygiiiiiiitit!U!t  miijor  raises  up  and  draws  out  the  angle  oftkt 
nioiitli. 

M.  biKvinittor  makes  the  cheeks  tense,  holds  open  the  poach  of  ^ 
clii'c'k  whi>ii  i-iitiufT,  prevents  the  distention  of  the  cheeks  when  blowisi 
or  when  whiHtlin;;  (tit  a  slight  extent  supplied  by  the  trigeminna ?). 

M.  [ii'bii-uliiriH  doNos  the  mouth;  is  the  chief  &ctoF  in  whistling 
pniiiiiiiiii'tii>;  till-  I'oiiNonants  li,  f,  m,  p,  v,  w,  tbe  vowels  o,  n  (gready 
iuwinli'il  liy  ihe  IvviUiir  iticnti). 

l'-iiiily»iK  of  thf  fiirlnl :  Tho  forehead  is  smooth  and  remains  so  upon 
t)H<  iiffccti-*!  Kidi'  wlicii  the  effort  is  made  to  wrinkle  it ;  the  eye  remains 
<i|K>ii  and  ciinnot  lie  clost^d  (hkgophthalmus) ;  the  naso-labial  farrow  ii 
<>|jllt<-riiu-d;  the  i)ii<r]e  of  the  mouth  hangs  down;  the  mouth,  and 
ofli'ii  ilIxo  ihc  lip  iif  t)ie  nose,  are  drawn  toward  the  sound  side;  the 
effort  to  I'xiKMc  the  teeth,  as  in  cleansing  the  teeth,  makes  very 
plain  thi'  (li'fi'ctive  <'leviition  of  the  upper  Up  and  distortion  of  the 
tnoiith.  When  blowing,  the  aifccted  citeek  is  distended;  on  attempt- 
ing to  wliiHtle,  the  lipx  are  drawn  to  the  sound  side;  if  the  paralysia 
is  unilateral,  the  iiihialH  arc  gt-'nerally,  except  in  recent  paralyses,  pro- 
nounced distinctly;  if  bilateral,  they  cannot  be.  (See  further,  Soft 
Palate,  Hearing,  Taste.) 

3.  Mturh't  of  xKixthatlon,  tongue,  soft  palate,  pharynx.  Mm. 
temporalis  and  musu'ter  (N.  trigeminus  branch  III.)drew  up  tbe  loww 
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jnv  and  prcsfl  ifae  MeUi  t«geth«r.     Mm.  ptervgoidci  effect  iKc  aide- 
ways  iiKivL'ineni  (roucioti)  of  tlie  lower  jaw. 

Parnh/tlit  of  th«*t  mtuelea  will  lie  rc!COi;tii/.e<l  \iy  llii;  iibwiiice,  upon 

I  or  both  iiiile.-',  ortlie^einntioiiH;  biUleral  paral  vnitt  of  tlii>  temiioralii* 
inas'ielor,  tiy  tlifr  dropping  dovrn  of  tlie  lower  jaw.  I'ttlpriCJon 
^low  ihe  xygonin  dctiH-Is  pcKWible  paralyititt  and  alrophy  of  llie  miw- 
!«ler ;  altovis  die  xygoms,  paralytic  and  niropliy  of  tlic  tempomliH  by 
ir!<  Uxiiy. 

We  paiu  over  the  complicated  arrangeinciil  of  mimcliii  which  draw 
down  the  lower  jww,  IxKmusc  their  paruly«c«  have  not  yet  been  t<uffi< 
ciently  studied. 

The  tODgue  »  stretched  out — tlmt  i»,  it  is  ilrawii  forward  by  the 
two  Mm.  penioliyojjliwwi,  which  net  somewhat  convcrgenily,  and  is 
dra\tn  Iwick  chidly  by  tho  two  Mm.  stylugloMi ;  M.  hypoglottsus 
cipalty  dmwit  it  down.  The*e,  and  the  inner  lingual  muscles, 
Juce  the  changes  in  the  form  of  the  tongtie. 
**" fMI^gtal  hypogUmml parafygit :  When  thetonguc  is  protruded  it 
devHJIPIPrard  the  puriblyzed  Hide,  becautte  the  genioglosNu.-*  of  the 
sound  side  pushes  it  that  wny.  Bilateral  paralysis  (genei«]ly  Urophio) 
canKcM  diminution  of  all  the  motions,  even  to  their  complete  ohliccra* 
tion  ;  dilTicully  in  muticiktioD  and  swullowiDg;  and  in  tliv  fonuatioit 
of  the  consonants  o,  d,  g,  k,  I,  a,  r,  s,  sch,  x,  s,  and  of  the  vowels  i 
£«],  e  [ft].  I'nilaieral  paralysis  produces  all  these  dlsturbanccfl  to  * 
^d^t  degree,  and  tlicy  hecocae  less  witli  habit.  Atrophy,  sddom 
tinilatend,  will  be  recognised  by  diminution  in  the  volume,  by 
wnnkles,  and  sensible  thinness. 

T/if  »o/t  palate  derives  its  principal  inncrvstion  from  the  spbeno' 
palatine  ganglion  (N  potrosus  superSc.  mig.,  and  from  the  ganglioR 
geniculi  of  the  &cinl  nerve.  The  fifth  and  the  tenth  and  eleventh 
ganglia  also  take  part). 

Examination:  by  inspection  and  phonation — 1.<!.. by  ohserving  the 
voice  and  inspecuon,  and  hy  tlic  swallowing  of  Huida. 

Uniliiteral  parati/tit  of  the  soft  puhite  in  paralysis  of  the  facial 
located  high  up,  t«how.-<  deviation  of  ilio  uvula  toward  the  healthy  side 
aAd  depression  of  the  arch  of  the  pamlyxed  soft  palate,  both  more 
diHtinctty  in  phonation.  In  the  passive  state,  the  reUxed  uvula  may 
hang  to  one  side,  even  when  there  is  no  paralysis.  Sometimes  tlia 
vpeech  in  nasal,  and  fluids  may  racape  from  tho  nose  in  attempting  to 
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RWsUow.  Bdtli  nytnpioms  nro  ilue  to  ineir«!luiLl  clotfure  botVMS  tM 
,  nose  Kill]  tlio  mouili :  jiliitrj^ngMl  sp«c«.  In  bilnteml  pnraljM,  m^ 
dnllv  with  bullnr  |i(intlvm  atiil  u  tliplillifritic  fmmlyaia,  iht  *A 
[tolntc  lianjpi  iloirn  witliout  any  powpr  to  coiitmct ;  BniJ  usm]  «iuf-j 
U)c«  itiiil  l)ip  •Itflictillv  in  »wnlliiwiiif[  are  increaaetl. 

The  f'htiriftfjtaf  muMrtfn  (N,  \  -\I.),  with  the  nJd  of  the  toopin, 
■ocoinpli^b  l)ie  act  uf  mrallowing.  Wlieii  tliej  ar«  palsim],  thi*  act 
in  iltsturbetl,  ami,  from  llie  Uck  \>f  vigor  nnd  proui fitness  in  iuumoe 
the  food  along,  it  eaitily  cnivnt  the  liirynx  :  ibiia.  tliirro  is  coagliiiw  in 
connection  niili  .4wiilii>«rii)g.  But  if  ttio  patient  is  ancoaidoiH,  or 
there  is  at  llio  mne  time  dt^iurbimve  nf  ilic  aensibilitjr  of  the  \mn 
(N.  larrngeiiit  iitiper.  riigi),  there  atiy  bo  no  cough. 

4.   Largnijtitl  mui<-^v.     The  muscle*  su)i])lieil  by   the  Isrvn 
super,  vagi  ar«:    tl«prceaoni  of  thv  c-pigloltit;  Mm   tliyreocpi]|loi 
ar^epiglottii-i  (piirnlTHiji :  iliRIvuliv  in  .twal lowing ).  ami    tho   M.  rriwi 
th^'rcoidcs,  tpiifor*  of  the  vocul  ounlH  by  moveineiii  of  die  thvroii 
ciirtihigf  toward  iho  cricoid  eartilago  (p(imly»i*:  hounir  voico). 

N.  IiiryiigeuH  inferior  (roeiirrcni  hrnnch  of  the  N.  .\  — XI.)  :  M 
uricA  arytflMiuid.  pONtici  dilnlo  ihu  glottis  (bilateral  pnralvttis:   iu»\ 
mtory  dytipiiii-a,  wmeiimod  of  the  Mvcresl  kind,  with    the    voi 
uiivhungrd  or   very  slightly  impure).     Mm.  thyroo-ni-yiienoitlpi  an^ 
ilio  most  important  t^m^ors  of  the  vocml  cord»  (paralysis :   lats  of  roJc« 
and  huurtenitui). 

Muscnli  acyiiennidfi  transvcrti  ni  Interalw* :  they  narrow  tlie  po«> 
t«rtor  portion  of  tho  glottic  (in  iitnlau-il  piiridysis:  the  voice  is  vrrr 
honrae,  aa  in  catarrh,  hy^leriit).      Mm.  criiio-fti-yticnoidei  UtenJm  :  in       J 
connection  with  the  preceding  th<>y  mirrow  the  glotti*.  ^H 

Compiclc  iwiniKVm  of  i!it>  nwurroni :  (ci)  unilateral  (oompreesinn  hr^^ 
aortic  uneuriMui,  cnrcinomii  of  the  w^ophagu*.  laetliastinal   tutnora; 
bulbar  piirtily!>i.'«) :  voice  ho(in<e,  ciuily  changing  to  the  fnlsetio,  or 
little  or  ev<-n  not  lU  all  ultervd;  (A|  Vdaternl  (mro) :  ooin|>lete  nphooja, 
inability  to  cough. 

(Kegarding  the  lni'yngO!«ci>pic  examination,  nee  Appendix.) 

<).  Mu»cle*  of  llir  fhroat  and  nirk.  M.  atcnin  cleiilo-niaflloideiu 
(N.  XI.)  drawn  the  hmd  and  face  toward  the  oppo«iu>tiide  an<J  luokinj; 
upward;  both  logel)icr  sotncwhat  bcnil  tliv  neck  and  pii:>h  the  hem] 
farwaril:  or,  if  the  bead  is  the  fixol  poiiK,  thoy  lil\  up  the  sternum 
or  the  clavicled,  as  in  emphysetnii.     Tlie  lo«l  of  their  function  and 
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recognition  of  their  panlrsis  nnd  spn^in  \g  msy.  Wlioo  both  uro 
paialvzi.'!.!,  lliu  nocV,  and  with  it  tho  haul,  iaclioo  backwanl. 

The  musclM  thiic  strutch,  boml.  twist  the  nock  or  the  hen  1  (ncrvi 
cervit-iil.  I.~IV  ),  tnsintiiin  the  hcail  in  tho  upright  position.  If  tUcy 
ar«  weuk  or  jKinilvxeJ,  it  is  imponrtible  to  hold  the  btiad  up:  it  fnlU 
fonrard.  if  it  is  not  exactlr  balanood.  This  hnppons.  if  tho  head  ts 
too  heavy  (hydroc«ph>tlii4).  Dufectiv*^  mobility  of  tbt<  bond  is  more 
fre^iucntly  caused  by  epium  or  inflummslion  (stiff-neck,  cariea  of  the 
cervical  vert«brtB),  tb&n  by  pamlysis. 

C.  Mutolen  of  the  trunk.  Muscles  that  move  the  verlebrse  {inner- 
rated  by  Nn.  dorsalea  and  lumbalee]. 

Lumbar  extetisorB  and  exteri^ore  of  the  lower  verlebne :  51.  erector 
truQci  (mcro-lamb.  et  langis^im.)  wilh  bllntorni  action. 

Bending  forward :  the  abdominal  muscles. 

Bending  of  the  lower  verlobrie  sideways:  qundniti  lumborum. 

Twi.4ting  the  trunk:  semispiDalia  and  tnultilidus. 

Pamlysia  of  the  erector  trunui :  {a)  biliiterul:  the  body  is  bent 
backward  (lordosis  of  the  lumbar,  kyphosis  of  the  upper  thoracic, 
vertebrte,  in  such  a  way  chat  the  Utter  overhangs  t^e  atcntm ;  a 
plumb-lino  held  from  it  falls  behind  the  sacrum):  the  pelvis  is  tilted 
up,  tlitt  kne;-.t  are  bent.  (A)  (JniUloral;  in  standing,  a  scoliosis  of 
the  lower  vertebne  is  convex  toward  the  diseased  side;  on  Ibe  other 
hand,  there  is  a  compensatory  scoliosis  of  the  thoracic  vertebne. 

Paralysis  of  the  abdominal  muscles :  marked  lordosis  of  tte  lumbar 
and  lower  tboracic  verlebne,  compensatory  kyphosis  of  the  upper 
tbortoio  vertebne,  but  these  are  exactly  vertical  over  the  sacrum. 
There  is  marked  inclination  of  the  pelvis. 

I»  pamlysia  of  tbe  extensors,  it  is  impossible  to  place  the  bent 
tmnk  in  an  unsupported  upright  position ;  it  is  accomplished  hy 
plocing  the  hands  upon  the  knees  and  thiglis.  If,  in  addition,  there 
ix  paralysis  of  the  glutei,  especially  of  tbe  gluteus  maximus,  then  the 
patient  can  only  rise  from  tbe  floor  by  fir*t  getting  down  on  "all 
fours. "  then  pushing  hinLself  up  with  the  hands  from  ihe  floor,  in  order 
immediately  to  put  them  upon  the  knees  and  thus  further  support  the 
body:  this  is  his  way  of  standing  up.  In  paralysis  of  the  flexors,  it 
is  itnponibte  to  sit  up  from  the  dorsal  position  without  usaislance. 

OpiitholOHus  is  produced  by  9{iasm  of  tbe  extensors,  tmprotthotonm 
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by  epum  of  the  fiexon:  aoiUteral  sptsm  of  the  axteosore 
Bcolio»is,  Gonvox  toward  the  ilis«a8Q<]  side. 

7.  Mnacle*  t^f  the  thorax  \Uiif>hriigiH,  and  abdvoten.  Uere  bel«^ 
most  of  what  has  already  been  said  npoD  p.  Slff.  Tliere  «e  Inn 
regarding  the  ordinary  and  the  aaxiliarr  tnuBclen  of  inspiFation  aaj 
the  nuxiliary  muscles  of  expiration. 

Paralysis  of  ihc  dia[ihnif;m  (|ihrenic  nerve,  chiefly  from  the  fixini 
nerve  of  the  [iJeep]  wrviml  plexus)  in  perfect  f|uiot,  may  hv  eniirelj 
compensated  by  the  thoracic  miLiclei  of  inspiration ;  bat  oiherwinreim 
increruHC'l  i-i.i|uirenicnt  for  brcuth  products  marked  dy-spnoM ;  aad  lU* 
it  exactly  the  cahc  with  respect  to  tlte  vicarious  action  of  the  dit- 
pfaragm  when  there  is  defective  thoracic  breathing.  It  vill  Ih>  andL-r- 
ttood.  then,  that  paralysis  of  tlie  auxiliary  muicles  of  reapimtioa  hu 
only  a  bad  outlurjk  for  th<;  breathing  when  it  comes  to  uticli  n  paas  that 
titer  must  be  called  upon  (ace  p.  "M). 

Tonic  and  clonic  apasm  of  the  thoraoio  niucles  of  inspiration  in 
tetanus  and  epilepsy  at  once  onuae  severe  cyanoMs;  in  the  first  duewe 
it  may  bu  fatal;  aUo  tonic  spasm  of  the  dinphragm  interforoB  ven 
much  with  breathing  and  may  be  dangerous  to  life.  Clonic  apssni  of 
the  diaphriif^m  (singultus,  hiccough),  in  a  mild  form,  ia  not  inire- 
qncnily  Keen  :  if  tt  conliniit-«  for  hours  and  days,  its  it  sometimeH  does 
in  abdominal  and  ccrebnil  affoclion^  thpii  from  the  dtstiirbanco  of  the 
rest,  and  severe  pain  along  tbv  tine  of  insertion  of  the  diapbragm,  it 
may  bring  about  a.  serious  conilitiun. 

Uy  the  contraction  of  the  abdominal  miLsoles  the  anterior  abdominal 
wall  is  flattened,  and  thus  the  abdominal  cavity  is  lessened  ;  bv  the 
BimuUaneous  eontmction  of  the  diaphragm  there  arisca  "  tlip  abdominal 
pressure,"  which  is  important  in  defecation  and  emptying  the  bladder, 
■nd  the  expulsion  of  the  child  in  labor.  The  r^U  of  the  rectus  and 
obliquns  extemus,  as  flexors  of  the  vertebral  column  (when  those  of 
one  aide  aot  alone,  tlio  trunk  is  bent  laterally  forward  over  on  one  side), 
has  been  alrcAdy  mentioned,  as  well  as  their  function  in  active  expi- 
ration. 

8.  \fiui<ylf-»  "f  the  upper  nxtrtmilff. 

(a)  Muscles  which  move  the  shoulder-blade  or  fix  it :  M.  trnpezios 
(N.  aooessorius  for  the  most  part)  rnjscs  the  shoulder-blades  and  draws 
them  toward  the  middlr  line,  both  of  these  by  the  middle  and  pos^tenor 
parts.     The  ibrmer  cbieHy  lifts  up  the  acromion,  the  latter  the  innor 
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apper  angl«.  With  iu  anterior  clavicular  portion  it  inclines  the  head 
oliliijuelj  backward  and  at  the  eamc  time  lifts  up  the  acromion.  ParaU 
jfna  of  the  Irapexiua  pcnnita  the  scapula  to  drop  dovtD,  to  be  drawn 
Bwav  from  the  middle  line,  anil  at  the  sikme  lime  to  tuni  rouud  ao  that 
its  apL'x  uiovofl  lowanl  the  npinal  cotimwi  (becauHe  thL>  levator  scapultt 
holdn  up  the  upper  inner  aiij^le).  The  shoulder  sinks  downward  and 
forward;  there  is  dllEcuItv  in  raising  the  upper  arm,  because  the 
Kupula  i*  not  *o  perfi-ctly  fiited,  and  shrugging  of  the  shuuldnrs  is 
restricted.     From  what  hnit  Lcen  said  the  test  of  its  function  is  cosy. 

M.  levator  anguli  seKpulit'(N.  dorsalis  scapu Ira  from  the  cervical 
plexus)  lifts  up  the  scaputu  by  its  inner  upper  bonier,  with  the  ten- 
dency to  turn  the  right  scapula  in  the  direction  of  the  hands  of  tlie 
clock,  and  the  left  in  the  opposite  direction.  Its  paralfftit  can  only 
be  recognised  vhen  the  trapezius  is  piintlyied  at  the  Mine  time,  hy 
tlie  complete  inahility  to  lid  the  shoulder. 

Mm.  rhomboideus  major  ot  minor  (N.  dor»a1i«  Boapdn)  draw  the 
shouhler-blades  toward  tlio  Hpinal  column,  and  thus  lift  them  in  the 
same  way  im  the  levator  ticnpulie  and  turn  them  in  such  »  way  that 
the  lower  angle  of  the  scapula  is  nearest  the  npinal  column.  They 
fix  the  scapulfc,  e«peciaUy  in  backward  motions  of  the  arms  and  legs, 
and  when  lifting  weights.  I'aralyiiis  [of  iliese  muscles]  move*  the 
scapula,  and  particularly  its  tovror  angle,  away  from  tlie  spinal  column. 
Moreover,  it  is  difficult  to  detect  paralysis  of  these  muscles  when  the 
trapctii  are  normal. 

M,  serratus  anticus  (N.  thoracicus  longus  seu  posterior,  Ilenle,  from 
the  brachial  plexus)  tuniM  the  scapula  in  such  a  way  tliat  the  lower 
angle  roove«  outward,  draws  it  Boinewliat  away  from  the  t<pinal  column, 
and  presses  it  against  tlie  thorax  :  it  is  on  important  fixation-inuMle 
of  the  scapula  when  the  arms  are  lifted.  When  the  scapula  is  fixed 
(by  the  rhomhoidej)  it  is  a  muscle  of  in!>pi ration.  Paralynia  of  the 
nrratus,  in  tlio  condition  of  rest,  cuu^e*  a  slight  elevation  and  rotiition 
of  the  scapula,  so  that  the  lower  angle  Stands  nut  a  little  from  the 
thorax  and  is  (slighlly)drawn  towanl  the  spinal  column.  The  arm 
can  bo  liftdl  up  to  the  horizontal  sideways :  this  move«  the  inner  border 
of  the  scapula  close  up  ii>  the  vertebral  column.  It  can  only  bo  raised 
higher  by  fixing  the  sca])ula  in  the  snmc  way  lu  would  be  aceomplished 
by  the  serratus.  When  the  arm  is  moved  forward,  tlie  iuuvr  boriltir  of 
the  scapala  stands  out  like  a  wing. 
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(6)  Miisclcs  or  tb«  trunk  and  of  the  scapula  [altachcxlj  to  tb«  «pp«r 
arm : 

M.  deliwdofl  (N.  axillaris  al  the  infraclaTiculsr  portion  of  ibe 
brachial  plexus);  theiuiddle  poHion extends  th«  arm  outward  fromihe 
bod^,  Uie  anterior  portion  raises  it  obliquel/  forwanl,  tho  posterior  por> 
tiou  obliquely  bukward.  It  raiae^  it  us  fJnr  as  the  liohzoninl,  W^rond 
whidi,  the  arm  being  fixeil  l>jr  the  deltoid  ajKiiiust  tlio  scapula,  it  i« 
raised  by  tho  rotation  of  tho  scapula,  /'aralynt  ig  cttsilj  reoogniscd; 
If  th«  niiucle  la  relaxed,  there  is  aubluxation  of  the  humeru*.  par- 
ticulitrlj-  if  at  the  same  timo  tha  supraspinatUN  is  puraij-MMl;  if  th« 
dHtoid  li  atrophioil,  the  oonlour  of  the  honea  at  t)io  shoulder  eltuwa 
plniiilj. 

yi.  »upnupinatus  (K.  impra«0Apulu-is  from  tlic  aupraclaviculur  por- 
tion of  tlie  brachial  plexun)  OMistii  lh«  doltoid  in  raUinj;  tlio  arm  oat- 
nunl  lownrd  tho  front.  rnlN  it  in>vard,  it  i*  also  aaid  to  bold  tlio  head 
of  the  hiiiiuTus  in  itn  socket  vhcn  the  arm  if  rniaed. 

Mm,  infmspinatua  (N.  supriwcapularis)  and  tho  terea  niiDor  (M. 
nxilhiri»)  roll  the  upper  arm  oulwnril. 

M.  »ub«uapiilnnH  (N.  ttuhi^cnpularix  from  the  brachial  plexua)  ta  a 
rotator  inirnnl.  Purniynt  of  a  rotator  allows  the  arm  to  rotiitt^  in  the 
oppo«it«  coiime;  in  ttttting,  we  Krst  muke  pusire  rotation,  and  Icttiag 
the  ann  fall,  allow  it  activolv  to  do  tho  aainu  thing,  wbilu  wu  oppoae 
the  rolntion. 

M.  pecConillM  major  (N.  thoracic,  anti.  of  thv  brachial  plexus)  ad- 
ductit  the  upper  arm :  when  tho  arm  is  rai»eil  up,  it  moves  it  ibrward 
in  the  horinonlnl  plane.  dr»w»  the  arm  down  when  it  \«  raised.  Test: 
Have  the  upraised  arm  moved  forwani  in  a  horiiontal  plane  while  we 
oflcr  resistance. 

M.  latissimus  dorai  (N.  thoracico-dorsalis  fVom  the  brachial  plexui>) 
draws  down  tho  arm  when  it  is  raiiod  up  in  exertion^  [it  dvproases  itj 
and  draws  it  backward.  When  tlie  armbangsdown  it  drawi*  it  back- 
ward nnd  inward  [t»wsril  the  bulloekj.  Test:  Tho  arm  is  raised  to 
the  horizontal  nnd  the  eRbrt  is  made  to  lower  it  while  tbo  movement 
is  opposed.  The  teres  ninjor  materially  assists  the  latissimus ;  it  ts  at 
the  samG  time  a  rotator  inward. 

Mm.  coraco-hmchinlis  (N  musculo-culnneous  of  tho  raedian)  aod 
anconeus  longus  (cap.  long,  tridpitis;  N.  radial.),  when  tho  arm  is 
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dniwii  <lown  bv  the  latiasimufl  and  pectonlis,  bold  the  beail  of  the 
hun)em.-i  up  ami  6nnly  in  il»  socket. 

(e)  Mu8clc«  from  the  uppvr  nnn  to  the  foreann  : 

M.  tricopsi  (N.  rndinli.-*)  i.*  an  oxi(?n*or  of  the  forearm. 

M.  bmcbialU  inicrnus  (N.  muHciilo-viiUneuH)  ia  a  simple  flexor, 

M.  biceptt  (N.  musciilo-outuneus)  Uexvii  biii)  supiniile«. 

M.  Rupinntur  loiigujt  (N.  rarlialtn)  fluxco  am)  pronates.  Thisi  is 
provoii  b^  linviiig  the  moileratciy  praniite<)  fureurm  Hexed  while  tJie 
movement  is  rcMHted.  If  it  i^  heitlthy,  it  riwa  up  like  a  hnrd  roll  oa 
the  oilier  side  of  the  dbow-joiiit 

Wr  here  next  mention  the  pronators :  the  pronator  tvrc«  (it  im  at 
the  wme  time  a  flexor)  und  r|tiiidrniii»,  both  »upiilied  bv  the  m<>diaii 
nerve. 

(d)  Muscles  which  extend  from  the  oondjrics  of  the  hiimeruii  and 
the  bones  of  the  forearm  to  the  hand  and  fingvra,  ■n<l  the  omull  mus- 
cles of  the  hand : 

The  rxieuHor  carpi  nuliali*  longus  and  hrevis  (N.  rad,}  +  extensor 
airpi  ulnar.  (N.  rmi.)  are  cJevalors  of  the  hand.  The  flexor  carpi 
radiali*  (N.  nnvlinti)  +  flexor  carpi  tdnaria  (N.  ulnar.)  are  vohir  flexors 
of  the  hand  ;  ihc  pnlmariii  longu.i  (N.  median]  axitistti  In  this  action. 

The  extensor  carpi  radinlis  longUH  4*  flexor  carpi  radialis  nihlaet 
tlie  band  in  the  direction  of  the  ratlins.  Rxten.sor  cnrpi  ulnans  + 
flexor  cnr]ii  ulnnris  adduct  the  hand  on  the  ulnar  xide.  If  the  exten- 
nor  carp.  nid.  long,  aats  alone,  it  rai»cH  the  hand  ohliqiielj-  o»  the 
radial  side,  as  the  ext.  carp.  uln.  does  on  the  ulnar  itidc. 

Paralysis  of  the  extensors  of  the  hand  (or  espccinlly  lead-paral^'sis, 
abo  sleep-paralysis  of  the  N*.  nidialis)  allows  the  hnml,  wht-n  the  fore- 
ann  ia  pronated,  to  hang  loosely  down.  Paralysis  of  the  abductors 
and  addiicloi-B  and  alio  paralyitis  of  the  rxtmisorwi  e,  milinl,  lonj*.  and 
carpi  ulnarJH  nlmie,  proiluoes  obliijuc  ji'i^itiou  of  the  hnml  [paralysis 
from  the  former  giving  a  position  opposite  to  that  of  the  latler].  Wo 
test  the  individual  movvuients  by  suocAwively  oppmin;;  them. 

M.  extensor  digitorum  (communis  indicator, extv.digili  V.,nll  from 
the  N.  radial)  extmd  the  first  phalange*. 

M.  flexor  digiior.  comm.  suhlim.  (N.  median.)  flcxos  the  middle 
phalanges;  M.  flexor  digitor.  comm.  prof.  (K.  media,  tlic  two  ulnar 
bellies  from  N.  ninnr.)  flexes  the  t«rm!na)  phalanges.  Mm.  intcrccn. 
dors.  +  volares  (N.  ulnar.)  and  Mm.  lumhncnlcs  (N.  Died,  and  aliinr.) 
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^  (Middle:  lfaii4>  fingv. 

NmrcscDtiaf  dwdnab:  wli— r  poBJc.  1— g.  (S.  i«l.)»Mm- 
twll/  an  exlraaor  of  both  pbaUagu ;  cxtOM.  potL  bvr.  (K.  lad.)  »  as 
•xicaaor  00I7  of  tlw  fint  pfaahax.  Addndnr  piS.  ka^  (K.  imL) 
■Uacta  (Im  ■Mtanrpai.  Pkxor  poll.  long.  (N.  Drd.)  Bcaw  tke  term- 
inal pfaalaax.  At  tfaa  tfaeoar  ar«  Uw  opponng  annde*— aWoctor 
poll,  breru,  ovt«T  bead  of  Ute  fteior  bnma,  aad  lb*  oppOMoa  poU. 
(all  fnwi  ibe  N.  ncd.)-  Addaetors:  adductor  palEda  aad  ibe  inner 
deep  li«ad  of  the  flex.  brer,  (both  K.  nlnar,}  TbcM  two  and  tbe 
aMnctor  bntv.  flex  Uie  (imi  ami  extend  ih«  leRoinal  phalanx. 

Tb«  adductor,  flexor,  an'!  opponms  act  ai  the  faTpotbetuu-,  tlwjr 
Dainrw  imlicating  their  action.     All  arc  itmrrraurd  bv  the  N.  alnnria. 

CfftrarUritfie  potitioM  cf  tlif.  hand  andingrrn:  I.  In  pnnilTsis  of 
the  nlluir  there  is  the  dawinji;,  dutchiiig  hand,  main  en  griffe:  the 
flnt  phahingM  lire  extended,  the  ioid<lle  and  tvrmitlal  iomx  flexed 
(paralysis  of  tho  tnteitMwei),  the  thumb  liangs  beiplen  over  the  hand 
(parnijsta  of  ihu  addaetor) ;  the  Biigere  are  casilv  spread  out  (action 
of  the  cxtenKom  digit.).  Tbos  the  iDteroeseal  spaces  on  the  dorauin 
am  deepcntfd,  likewiM  the  groove  between  Land  II.  metacarpal  bonea 
(atrophy  of  (he  addaetor  polliuH.  deep  head  of  the  flexor  brem  and 
interow.  dorai  I ).  The  hvpothenar  is  atrophic.  '1.  Id  paralysis  of 
tlic  thenar  (deep  mediaa  paralysis)  there  in  the  ape-band :  the  thumb 
doea  not  mand  out  oppoeing.  but  is  parallel  with,  the  other  fingers. 

Parulysin  of  the  extensors  of  the  hand  causea  apparent  weakness  of 
tlie  long  flexora  of  the  lingers,  because  the  origin  and  insertion  of  the 
flexors  arc  liroughl  near  together  by  the  flexion  of  tlie  hand  at  the 
wrist.  Hence,  we  miisl  passively  extend  the  wrist  and  then  tost  the 
flexion  of  the  lingers.  For  the  aame  reason  it  \a  necessary,  when  then 
is  pnralyab  of  the  long  extensors  of  the  fingers,  to  pasiiively  extend 
the  first  plialanx  before  testing  the  flexion  of  the  middle  and  terminal 
phalanges. 

Ex'tmination.  We  obserrc  the  position  of  the  hand  for  poanbtc 
atrophy.  Then  we  test  extension,  flexion,  abduction  and  adduction 
at  tl)C  wrist— eonic times  nil  of  these— -by  rvsisting  these  Dwlioaa ;  then 
the  extension  of  the  fingers;  next  tho  long  flexors  by  "booking"  of 
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the  fingers;  tlien  let  the  pntipiit  make  tho  sepiirttlc  moiiona  of  l)ie 
interoBa«i  tnuscles;  Bex  the  firvt  phiilutix  witti  the  miildte  an<l  end 
phalanges  extentlcJ;  then  spread  oal  nml  clone  the  Riigor»;  teat  the 
muaclefi  of  the  thcnnr  an<)  hviiuthcnar  bv  bringing  tho  thumb  amt 
little  finger  into  contact;  lastly,  the  examiner  places  Ins  own  index 
finger  in  the  saddle  between  the  thumb  and  the  second  metacarpits, 
while  the  patient  makes  simple  adduction  of  the  thumb,  thus  leeling 
the  power  that  is  manifested.  Pressure  of  the  hand  is  a  very  prKC* 
tical  way  of  making  a  general  test  of  the  long  flexors  and  the  smalt 
,  mtlflcles  of  ilie  hand. 

For  such  paralyses  as  arc  not  wholly  diffuse,  but  rather  confined  to 
individual  muscles  or  groups  of  muscles,  peripheral  and  certain  spinal 
paralyses,  it  has  value  only  as  a  preliminary  examinatioiL  For  various 
reasons  we  consider  the  dynamometer  as  an  unneoeBBary  apparatus 
and  one  that  does  not  accomplish  iu  purpose. 

It  cannot  be  sufficiently  insisted  upon  that  in  order  to  establish  the 
diagDoaifl  exactly  in  tho  upper  extremity,  and  particularly  in  the  hand, 
Lbad^  a  clear  conception  n^arding  the  location  and  physiological 
action  of  the  muwlea,  there  must  be  a  knowledge  of  their  innervation. 
We  oburve,  especially,  hoir  the  ulnar  and  median  arc  divtrihuled  in 
the  »mall  muicles  of  the  hand.  The  former  inncrvntcM  the  hypotbenar, 
intcrouci,  the  two  ninar  lumbricales.  and  the  adductora  of  the  thenar, 
adductor  pollici*.  and  the  deep  head  of  the  flexor  brevis  ;  the  latter, 
the  remaining  muscles.  In  tlie  bond,  the  ndial  only  supplies  braiiohee 
to  the  skin. 

1>.  MuacUt  of  thr  fowrr  extrfmity. 

(<i)  Muscles  from  the  pelvis  to  the  Uiigh : 

M.  ilco-pBoas  (N.  crura)  from  the  lumbar  plexus)  flexes  the  hip- 
joint  ;  it  is  assisted  (and  in  tho  sense  of  pure  flexion)  by  the  action  of 
tensor  fascia:  latro  (N.  gluteus  super  from  ischiadic  plexus).  In 
paralysis  of  the  psoas,  or  of  this  and  the  tensor  fiisciic,  it  is  not  pos- 
sible to  flex  the  thigh  either  in  walking  or  in  bed ;  paralysis  of  the 
tensor  fascitc  alone  permits  (he  pure  psoas  action  to  take  place: 
flexion  with  rotation  outward. 

M.  gluteus  max.  (N.  glut,  inferior  or  plexus  ischiad.)  extends  the 
thigh  :  when  the  thigh  is  6xed,  it  brings  the  pelvis  to  the  borixontal 
position,  and  thus  the  trunk  to  the  vertical  (into  the  upright  from  the 
stooping  pasture,  standing  upright,  etc.).     When  it  is  paralyxei!,  tliere 
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is  th«  pocniiar  kind  of  action  in  risiiig  from  the  floor  described  od 
page  639,  vilh  piralvsiB  of  the  extensors  of  the  trunk. 

M.  glutens  mcdioa  (N.  glat.  sup.  from  the  pleiaa  behind.),  obdac- 
tor ;  M.  gloteus  mioim.  (same  nerve)  rotates  the  thigh  inward.  Tb« 
three  glatei  sre  the  most  important  supporters  of  tbe  pelvis. 

M.  piriformis  (plex.  isckiad.),  M.  obturator,  int.  (14.  ischiad.),  M. 
geiQcDi  (N.  ischiad.).  M.  obturator  exter.  (N.  obtumt.,  plex.  lumbal.). 
M.  ([uadrat.  feiaor.  (N.  ischiad.),  are  all,  in  reality,  out-rotator*. 

M,  addactor  long.,  brev.,  tnagn.,  pectineus  and  gracilis  (K.  obtar«t., 
plex.  lumb.).  are,  for  tlie  most  part,  adductors,  at  the  same  time  pftrtly 
flexors.     The  effect  of  their  paralysis  is  clear. 

Qi)  Muscles  from  the  pelris  and  the  femur  to  the  leg: 

M.  quadriceps  (N*.  crural.)  extends  the  leg:  its  long  head, 
rectus,  arises  from  the  pelvis  (anter.  infer,  spine),  and  henoe 
with  more  power  when  the  thigh  b  in  a  poailion  of  extenaiou  witii 
reference  to  the  polyis.  In  paresis  of  the  quadriceps,  the  l«g  (or  pos- 
sibly both  legs)  in  walking  are  fre<:{uently  set  forward,  flexe^l  more 
markedly  at  the  knee-joini  (the  leg  during  tJie  forward  movenHmi  of 
tlie  linib  hangs  vertically  down),  and  this  i&  true  also  when  it  is  set 
down  quickly,  so  that  there  is  a  sort  of  snapping  of  the  knn>joint 
into  the  pwition  of  extvnsion.  The  examination  is  boat  made  by 
endeiiroring  to  flex  the  limb  when  it  iit  actively  extended. 

M.  snrtorius  (K.  crural.)  is  probably  chiefly  an  inwaril  rotator  of 
the  flexed  leg. 

Mm  bicciNt  fonj.,  acmitendino^.,  ami  Hemimfmbranos.  (N.  ischiad) 
flex  the  knee-joint ;  the  tir^t  rotiik-a  the  flexed  leg  outward,  the  second 
iDwnrd.  If  ihe  limb  U  powerfully  extended  by  the  quadriceps,  then 
these  flexors,  ns  well  o*  the  gluteus  max.,  act:  tliey  plaeo  the  pelvis 
in  the  horixoniid  position  (important  in  walking). 

(r)  Muscles  lixim  the  leg  (or  the  condyles  of  the  fcmnr)  to  the  foot 
and  toce: 

M.  gaitroeneniiiui,  Kolciu,  planUtris  (\.  tibial.)  are  extensors;  thai 
is,  are  plantar  floxora  of  the  foot,  and,  at  the  some  time,  adductors  ot 
the  extended  foot. 

Mm.  peroneus  long,  and  brcv.  (N.  peroncue)  are  extcnson  (chiefly 
the  first)  and  adductont  of  the  foot,  lift  up  the  outer  border  of  the  fooL 
In  paralysis  of  the  peronei  muscles  (by  "  peniocus-paralyeis  "  we  mcu 
paralysis  of  the  whole  peronous  nerve :  see  below,  under  M.  tibialis 
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antic.) ;  the  foot  in  extenaioo,  as  well  as  flexion,  stands  in  the  poeition 
of  adduction  anJ  tlie  outer  border  of  the  foot  is  deeper ;  the  foot 
becomes  fl&l.  It  ia  not  eaty  to  test  the  activity  of  the  peronei :  we 
must  first  show  the  patient  the  movements  of  abducting  and  lifting 
up  the  outer  border  of  the  foot  by  paaaive  movements,  and  then  have 
him  repeat  them;  besides,  we  have  the  patient  extend  ttio  foot: 
in  paralyaia  of  the  peroneus  longns  decided  adduction  then  takes 
place. 

M.  tibial,  ant.  (N.  peroneus)  Sexes ;  that  is,  dorsally  flexes  and 
adducis  the  foot;  M.  extcnflor  digit  oomm.  and  exicns.  halluc.  long. 
(N.  peron.)  flexes  and  adducM  the  fool>  extends  the  toes,  ramlysis 
of  the  dorsal  flexora  causes  the  point  of  the  foot  to  drop  when  the  foot 
is  lifted  from  the  floor.  If  the  ptTonei  arc  likewise  paralyzed  (pero> 
neal  poralysis ;  that  is.  paralysis  of  the  peroneus  nerve),  then  the  foot 
is  lax  at  the  ankle  joint;  the  point  of  the  foot  hangs  down,  witli 
inclination  to  adduction,  [n  wolking  wo  observe  that  the  fuol,  as  it 
is  raised  from  the  floor,  makctt  a  peculiar  sliuflling  motion  inward,  and 
it  is  set  down  in  a  fumbling  manner.  Pcraons  with  unilateral,  isolated 
pffOaMl  paralysis  arc  always  inclined  to  take  a  longer  step  with  the 
disabled  limb  in  orilcr  to  obtain  the  sweeping  motion  required  for  the 
awkwani  placing  of  the  foot  apon  tlic  floor. 

M.  tibia),  postic.  (N.  tibial.)  is  an  adductor. 

Mm.  flexor  digitor.  comm.  long,  and  brev.  (X,  tibial.)  are  flexors 
of  the  middle  and  terminal  phalanges  of  the  toes ;  Mm.  intcrosaei 
cxtemi  intemi  (N.  tib.)  are  flexors  of  the  first,  extensors  of  the 
middle  and  terminal  phalanges — inlerossei  exteroi.  [The  outer  three 
muscles  arc  abductors  of  the  second,  third,  and  fourth  toes,  respect- 
ively, while  the  first  is  an  adductor  of  the  second  toe,  and  nasista  the 
plantar  interossei.] 

Paralysis  of  the  interossei  causes  a  peculiar  kind  of  claw-poeition 
exactly  analogous  to  that  of  the  fingers  (see  p,  544). 

M.  extensor  halluc.  longua  (N,  peron.)  extends  the  first  phalanx  of 
the  great  toe ;  Mm.  adductor,  flexor  brevis,  abductor  hallucis  (N.  tib.) 
act  essentially  in  accordance  with  their  names:  they  produce  simul- 
taneously flexion  of  the  first  and  extension  of  the  terminal  phalanx. 
Paralysis  of  the  flexor  of  the  great  toe  hinders  one  in  walking,  but 
especially  in  springing. 
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DlS-rCRBAXCES  OP  3»EC1I  (LAIX>f  ATOT). 
I.  I>g$arthria  and  Anarthria. 

R;  tliew  «pmiioD>  wc  undenUkDd  thoM  dietarhMnees  of  speech  it 
which  ffc  MA  it  KH«rci(l  in  the  samQ  wij  u  the  scttvitj  of  k  joiUi 
iltstribuUN]  Ml  to  iu  motility :  by  parwiti,  paralysis,  treiablioxt  *pats> 
nnd  even  ntanin  of  th«  vocnl  mtiMles. 

Unilnteml  psrnlyni!  of  tlio  moKclcfi  of  speech  occura  in  ttnilstcnl 
itlTectiona  of  die  pynnnitlnl  tract  sbovfl  the  moilalls  oblonnts,  <ir  rf 
the  cortitwl  criitrv  of  the  mocor  speech  mtuoles :  likewise  in  peripboil 
pamly^H  "f  the  hypogloxttuH  and  Ikcial  D«rTcs.  At  fimt  the  spSMi  ii 
dectdodly  ilisturhcKl;  if  these  affcctiocu  continue,  there  oceitn  * 
coiisidernblo  improvumcnt  in  the  speech,  u  if  it  were  r«-acqtiir«d  Vr 
prncticc.  Bilateral  paralyses  generally  occur  from  the  bulbo*  of  tiu 
oblongata  (bulbar  paralysis),  and  arc  then,  if  they  are  kmuIms 
paralyses,  dcgenerative-atrophic.  It  is  rare  to  have  bilatenl  m«eh 
paralysis  from  bilateral  cortical  or  pyrainitlal  lc«ion  fpaeu<)o>balbtT 
paralysis).  Wo  also  rarely  hare  a  bilateral  paralysis  of  the  bvpo- 
glossus  or  facial  nerves  of  peripheral  origin. 

For  the  muscles  that  produce  speech  and  their  innervntion,  MS 
above,  pp.  536  and  537.  Depending  upon  vfhich  musclen  nre  paralvted. 
the  dinturbance  of  speech  may  vary  with  different  letters,  as  mentioned 
at  the  above-named  place.  We  recognite  slight  anarthritic  disturb- 
ances of  speech  by  requiring  the  patient  tu  pronounce  difficntt  words 
quickly,  especially  such  as  contain  many  consonants.  Siwulijuicouslr 
with  tliis  diAlurbuncc  of  speech,  the  voice,  from  paralysis  of  the  palate. 
is  oHen  nasal  [or  also  a  kind  of  "  clod-voice  ").  or  the  voice  has  a 
monotone,  or  it  is  inclined  to  change  to  a  ftlsetto.  (Kegardiiij^  swal* 
lowing,  aoe  p.  537.) 

Scanni'Kj  fjiKech .-  sounding  like  the  speeoh  of  a  rider  of  a  horm< 
that  is  trtftting;  there  are  sharp  chsngBB  of  rbythm,  unoatuml 
pause:*,  sudden,  "explosive,"  and  then,  again,  snapping  pronunciation 
of  words.     Il  i.*  particularly  characteristic  of  multiple  sclerosis. 

Hiftteriral  lium/metm  is  a  complete  loss  of  Speech  and  gencmlly  also 
of  the  voice,  which  occurs  suddenly,  and  generally  after  sd  attack  of 
hysteria,  which  lasts  anywhere  from  days  to  years,  anJ  may  suddenly 
disappear.     The  mobility  of  the  tongue  ta  normal. 
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II.  Aphatic  Diiturhaneet,  Disturbance  of  Oraphic  Communieation 
[of  Mimicking,  of  Sinking). 

In  onler  to  andcrstarxl  these  conditions  it  is  necessary  to  make 
some  exj^lanatioris  n-gBnling  tho  acquisition  suil  use  of  epoecb,  of 
writing,  etc. 

Speech  and  its  rp1atc<l  functions  have  their  foundatton  in  the  cuUi- 
Tftted  memory,  which  if  acquired  by  much  practice,  aaJ  for  the  mother 
tongue  in  childhood.     Woacquiresuch  a  development  of  the  memoiy: 

1.  For  speech  in  the  narrow  sense,  and  it  comprises: 

(a)  Cultiv.-ition  of  acoustic  memory,  acquaintance  with  the  sound  of 
wonis  by  hcanin;;  letters,  words,  and  sentcnceH  spoken  by  others. 

(fr)  Cultivation  of  the  motor  memory,  the  complen  motions  nsed  in 
speaking  words,  by  imitating  what  we  bear,  trying  to  produce  the 
same  by  correcting  what  the  organs  of  speech  produce  until  we  attain 
the  desired  degree  of  perfection,  and  we  treasure  up  [in  the  memory] 
the  complex  motions  which  are  reiiuired  for  accomplishing  wliat  ia 
desired. 

S.  The  memory  for  writin);  comprised  the  cultiTutioii  of  tlie  optio 
memory,  the  acquisition  of  writing,  and  the  complex  motor  writing- 
motions — ugain  by  imitating  wiiat  we  see. 

Likewise,  we  develop  (ho  comprehension  and  reproduction  of  mtuic, 
a  very  individual  faculty ;  of  mimicry,  and  of  geslurea,  varying 
according  to  the  nntionality. 

SimnlUneously  with  opeccb,  or  always  somewhat  lal«r  than  iinim 
lion  of  wlial  ia  heard,  idea«  develo]) — the  concrete  fir«;  upon  the 
foundation  of  the  ooDorctc,  the  abstrnct. 

Now,  wc  tuppoM  that  the  cultiTBlioii  of  tlio  touml  of  words,  and  of 
thcir/orm,  also  the  complex  moHaiis  for  iprakimj  ti.fi  well  k»  writing 
th«m,  thuitt  four  to  be  uccnniulate<l  cncli  at  its  own  place  in  tlio  brain- 
cortex ;  but  thnt,  presiding  over  all,  yet  not  concentrated  at  one  place, 
hut  OS  (he  result  of  innumerable  functions,  with  numberless  tracts 
connected  with  the  cells  of  the  brain-cortex,  is  the  mind— i'iif?//i- 
grnci:  The  representations  of  memory,  and  the  complex  motions 
(which  are  likewise  representations  of  memory),  can  only  functionate 
the  nervous  tissue— that  is,  can  only  be  represented  as  tones,  chorda, 
a  scries  of  tones  nnd  chords  of  a  violin. 

And  in  fact  they  can  he  innervated : 
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t.  Fi-om  the  rcprMcnUHoua  of  tlio  sound  of  word* :  ihm«  ami 
firom  tbe  periphery  tbroo^h  the  aeiiM  of  honring.  If  ««  hmf  lii 
mother  toogae  (or  an;  other  [ftngaage  which  we  fcoow),  tram  tW  ofr 
ception,  we  inwardly  proDounce  the  wordi. 

'2.  From  the  written  reprtnt^nution  :  from  the  prriphfirj  ihir  il 
from  tlio  orgno  of  sight,  if  we  roa^l  in  b  known  Inngoage ;  ttti  &■ 
tlio  conceptioD,  if  wo  inwanlly  represent  to  oorselvos  the  printed  « 
written  woixL 

3.  From  the  complex  motions  of  speech :  from  thr  cpotre  rtpit 
sentiog  the  sound  of  words  by  virtue  of  the  imitatiro  iiMtinct — refeu- 
tion ;  and  from  the  mental  ooncepttoiu — iodependont  ottcnnee  sf 
thought.  • 

4,  From  the  complex  motions  of  writing:  from  written  wonk,  br 
virtue  of  our  imitative  instinct — copying ;  from  mental  conceptioos— 
writing  out  the  thought. 

But  Btill,  this  ia  not  all:  the  impulse  toproduce  the  complex  n< 
of  speech  may  come  from  tlie  written  or  printed  reproeeutation — *» 
rend  aloud.  On  tbe  other  bund,  the  impulse  to  make  the  complex 
motions  of  writing  may  come  from  what  is  heanl — we  write  frotn  die-' 
tatnn.  Further,  while  we  are  B[>eaking  or  writiug,  thoro  comes  akng 
tbe  muscular  sense  an  innervation  (going  in  a  centripetal  direction)  of 
the  complex  motions  of  speech  or  writing.  We  can  make  this  clear 
i^  with  the  eyes  closed,  we  have  someotio  else  move  otir  hand,  u  if 
writing  u  wonl :  by  this  means,  without  other  assistance,  wv  can  rvectf* 
nize  simple  words.  In  a  still  higherdegree,  also,  in  the  artive  rnotiotu 
of  writing  and  a[>e>iking  the  report  of  what  ia  written  or  spoken— thai 
is,  the  contractions  of  ihe  muscles  taking  part  in  tbeae  acta,  and  the 
motions  pruduco<l  by  them,  go  oentripetally  to  the  brain. 

The  conceptions  of  musical  notes  seen  to  eoOrdinate  those  of  word* 
sounds,  while  the  complex  motion--*  for  producing  speech  and  tboM 
which  produce  music  (melody  and  rhythm) — thatis,for6iaginjf — areoc^ 
ordiniiliHl  with  the  larynx  and  mouth.  The  conceptions  of  mttsietl 
soiindHnreintimattilyctmnccled  with  those  of  word-.iounds,  and  the  com* 
plex  motlonx  rei[iiin>d  in  singing  are  connected  with  those  rei(iiired  in 
■peaking.  Tiie  intimntencss  of  t.\\h  a.«.-<oc)u(iun  appenrs  very  distinctly 
ia  the  fact  that  when  a  melody  happonif  to  come  Co  mind  we  hum  tbe 
words  belonging  to  it;  or,  if  the  words  come  Brat,  then  we  ham  the 
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[melody.  Sometimes  this  hamming  ii  n  purely  nutomatio  act^  for  both 
[the  text  and  the  melody  are  articulated  involuntarily  together.  But, 
jagtin,  sometimca  tlio  internal  re-sounding  follows  the  articulation  or 
[set  of  listening,  and  fram  this  internal  impression  the  articulation  is 
first  produced. 

Now,  to  these  innervatioDB  there  belong  tracts  of  communication. 
Thone  conducting   from   the   periphery  to   the   "sensory"  centres, 
I  leading  to  the  centres  for  conceptions  of  sound  and  writing,  we  under- 
very  well — the  acoustic  and  optic  nerves.     Farther,  there  must 
list  very  manifold  combinationa  between  the  conception  and  the  four 
'  different  centres  themselves  [mentioned  on  p.  55(>],  but  it  is  very 
difficult  to  obtain  an  exact  presentation  of  these  combinations. 

For  instance.  Kussmaul  supposes  that  the  tract  from  the  centre  of 
ideas  to  that  for  the  cduiplcx  moiions  of  speech  goes  tltrough  tlie 
portion  which  takes  note  of  the  sound  of  the  word  ;  hence  he  assumes 
no  direct  innervation  of  the  centre  of  the  complex  uotionH  of  speech 
flrom  that  of  ideas.  Likewise,  there  is  a  dispute  whether  there  is  >. 
direct  communication  from  the  written  representation,  or  whether 
then  i«  a  communication  with  the  ceniro  fur  the  complex  motion  of 
writing,  etc.,  only  through  another  centre.  We  will  only  bring  forward 
one  instance,  for  the  sake  of  illustration.  The  following  acts,  done 
without  undenitAnding  by  persons  in  heiilth  oh  well  a.'*  by  sick  pcn^oos 
^repeating,  reading  aloud,  copying,  or  writing  from  dictation — mnko 
it  plau;)iMo  thai  direct  communication  exi»U(  between  the  scatory  and 
motor  cenircA,  which,  therefore,  do  not  go  through  tlie  ceutrv  fin* 
idesti.  But  lliere  is  do  doubt  that,  in  regard  to  this,  thrro  are  vny 
eonsldersble  individiwl  differenom,  particularly  deitcndcjit  upon  lfa« 
<fegrec  of  cultivation  and  the  intolligeDcc 

Of  course,  wo  also  undcntand  the  tnots  which  pcriphvrally  lead 
from  the  *'  motor  speech-  and  writing-centres  " — they  go  through  the 
pyramidal  tracts,  the  bulbar  nucleus,  to  the  individual  motor  ncr>-es; 
and,  fiaally,  wo  hav«  t.  general  presentation,  at  least,  of  the  tracts 
which  pMS  centripotally  from  the  muscles  tuid  joints. 

Theso  very  different  qualities*,  acquired  by  practice,  may  each  sinj^y 
or  atvernl  together  bo  lost.  When  tho  organ  of  hearing  remains  per- 
fectly intact,  tlie  innervation  from  tho  periphery  of  tlio  conception  of 
thcBOund  of  words — thatls,  the  ability  to  understand  the  wordii  of  one's 
native  tongue — may  bo  lost:  thcro  is  wordtieafnifM  ["  inability  to 
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lilt,  nj^in,  somotimw  th*  undcrstandiDg  of  writing  may  fuil  {aleria), 

[and  with  it  die  iibilitj  to  mil  tloud  {see  p.  &r>B). 

Bui,  io  opposition  to  this,  t}ic  power  or  volitional  vriting  tad  lo 
eopv  writleii  clmractem,  ami  further,  volitional  Dpoecli,  is  prosttrvetl. 
KfVcrthL>teas,  wo  gencrslly  observe  n  diHturbniice  in  tills  oIki;  very 
often  the  wrong  words  nre  used,  bocnusc  words  that  ore  related  by 
sense  or  sound  are,  from  unrestrained  association,  pronounced  nntl 
Btrung  together {paraphatia);  or,  it  may  be  distinctly  noticed  that  tlie 
correct  words  are  employed,  but  tliey  nro  distorted  by  repetition  of 

[syllablos  dropping  of  srllnblM,  transposition  of  lotten  or  syllnlik-s 
{liu-raf  aphatia,  ayUable-ttumhUng).    Moreover,  both  conditions  somc- 

)  times  have  relation  with  amnesia  ("  ammgtii-  aphasia,"  see  p.  £56). 
'2.  Atartic  aphasia  (Broca's  aphemta,  Wernicke's  motor  aphasia) 

'  consists  in  this,  tliat  the  patient  is  unable  to  communicate  hia 
thoughts  by  words:  he  cannot  name  objects  prescnte<l  to  him, 
although  ho  promptly  shows  that  he  recognizes  what  lliey  are  in  that 
he  knows  how  to  use  tLem  eorroctly ;  at  the  same  time  there  is  dim- 

'  inution  of  the  power  to  voluntanly  write,  or  to  write  down  what  ia 
heard  (or  write  from  dictation):  agraphia,  with  the  exception  of  the 
ability  to  transcribe  from  copy,  which  is  usually  rettuoed.  Thus,  in 
pure  CW6S.  there  is  perfect  understanding  of  what  is  ssid  and  also  of 
what  is  written,  and  hence  there  is  neither  word-blindneee  nor  word- 
deafness. 

Rut  in  one  respect  the  condition  of  most  patients  of  this  character 
is  still  Bomewhiit  obscure :  with  reference  (o  the  question  whether  they 
are  able  to  produce  the  sound  of  the  word  mentally,  to  conceive  of  its 
sound.  i>.,  to  meuciilty  sound  the  word.  According  to  Lichtheim,  it 
is  probable  that  in  most  or  in  all  such  cases  this  capacity  has  also  been 
completely  lost.  But  regarding  thia  point  it  is  very  difficult  to  form  a 
positive  opinion  with  respect  to  these  patients. 

We  cannot  refrain  from  dwelling  a  little  upon  this  question.  (For 
further  regarding  the  examination  of  patients  with  aphasia,  see  below.) 
We  most  confess  that,  in  these  cases,  we  have  found  that  the  method 
employed  by  Lichtheim.  though  it  is  ingenious,  is  very  uncertain. 
Lichtheim,  in  order  to  determine  whetlier  the  word  which  deeigoates 
tlie  given  object  is  mentally  correctly  sounded,  requires  tlic  patient  to 
tell  how  many  syllables  there  are  in  the  word,  or  to  press  the  hand  »s 
many  times  as  it  contains  syllables.     It  is  assumed  that  when  an  object 
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IB  preecnted  to  «  pBtiml  there  «rise«  in  hia  mio<]  m. 
the  sound.     What  dMignfttion  iloes  he  think  of?     I  boU  if  *>a| 
before  liim — does  he  thiak  "a  pocket-koife "  or  "knifer' — %tm\ 
ing-glaw:  "s  drinking-glus"  or  a  "gUas?" — **I)andkenfcMr»| 
"Bnckcloth?"     1  admit  that  there  are  Mitwttnces  aboat  vUtkAa] 
ia  DO  doubt,  but  one  would  be  eaxilv  indiaed  lo  hold  thai  llwi 
of  syllabled  was  wrong,  and  yet  ibe  patient  tfaoDgbt  he  kMl : 
and  had  spoken  correctly. 

Slighter  rorns  of  ataetio  apfaaaia  manifest  onlj  a  altcfat  ddie  >  I 
the  command  of  language:  Bin^e  words  are  omitted  orMagki 
are  defectively  pronouneed:  "doltor,"  "doloer,"  lor  doetor;  "fc' 
for  lip;  I  am  "bcntcr,"  for  better,  etc. — that  is.  there  ia  a  liUB 
alaxia,  Hyllable-Alambling.  Bat  often  the  patient  dwells  Dpoa  edji 
few  worda,  or  only  one,  or  even  a  aingle  syllable,  whieh  is  tnoiliiit 
employed  for  everything,  aa  was  tlie  ease  with  a  patient  repafui  tj 
StrUmpel),  and  whom  wo  hare  vratched  for  years,  who  oonld  ooij^; 
''bibi,  bi-bi-bi-bi-bi."     We  also  have  cases  of  parapliaaia. 

An  auotic^npliBSic  patient  who,  Iwrore  becaming  affecte*),  n*  t 
good  »inger,  may  loao  tlic  power  of  ainging  as  wc-ll  aa  of  speaking,  mi 
yet  the  "ear"  may  be  retained:  Ito  hears  when  he  hinuelf  orsvt 
one  el«c  sings  n  fitlHO  noti^  But  though  the  speech  mar  be  losub 
may  *lill  retain  the  power  to  sing  the  melody  of  a  son^i  and  theait 
may  liitppcn  that  with  the  melody  he  may  automaticsllv  ariicalatelht 
words  t»  which  it  bolongc,  nllhoiigh  he  eannot  arliculsio  them  wttbwt 
the  melody.  In  connection  with  thin  tlie  reader  is  referred  to  p.  &SS 
for  what  was  said  regarding  the  oonueotion  between  the  complex  bh^ 
tions  of  speaking  and  singing. 

Tliera  is  another  disturbanoe  which  plsji  an  important  part  in  all 
fbnna  of  aphasia  nn<l  which  pr&tents  a  special  group  of  STioptoiM:  it 
is  amnfiiia,  anHettie  aphasia. 

The  patient  preaenu  a  porfoct  pictnro  of  »  pefson  who  is  eQd< 
ing  to  speak  a  foreign  langua^  winch  he  only  slightly  or  verr  inl 
fectly  undeniUinilH.  An  object  is  held  up  before  him  :  he  ia  not  abls  I 
to  name  it;  he  repeats  it  without  undenitanding  it,  or  he  remarks: 
''  Yes,  certainly,  that  is  the  Word ;"  or  he  hits  upon  the  correct  wonl 
through  association,  as  upon  the  number  of  lingen  held  up  bcfbrv  bin 
by  counting — "One.  two,  three,  four — correct:  four."  This  amnesa 
manifests  itself  only  with  reference  to  ctrtain  kinds  of  wonls>  as  fat-] 
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'  auncs,  or  chiefly  Tor  tho&e  representing  the  moat  ooneret«  ideas 

iUl). 

Amnesia  onn  W  miKett  vtilh  tlio  ilifTcrcnt  fonns  of  ophasia;  the 

or  miy  be  very  i«r)i»iinct^'veri  fur  n  time,  or  oonlinuoualy,  rnny 

Sominat*  over   the  ophrutiu;   but   it  kIm   occuri  in   all   poetsibte 

onditionM  that  tlo  not  nt  nil  Wlotii;  here :  eenilo  (lemcnliii,  diftOKM  of 

ibniin  of  all  kimlB,  in  conralwowice  from  any  very  severo  illtiotis 

Willi  Lichthvim  vre  do  not  count  thtvc  cumi  u  aphwi&. 

Loealualim  of  the  aphtuii:  dufHrhitneft,     The  exact  localitalion 

'  the  two  iniporunt  ccriiro-*  of  the  undenttamling  and  tue  of  language 

one  of  the  greatest  attaiiunent.-)  of  rvceiit  tiiaeit. 

The  centre  fur  the  complex  motions  employed  in  the  formation  of 

ds,  tlie  motor  spceoh-oontn-,  i«  located  in  the  left  third  frontal  con- 

ilntion  (Broca) ;    Ie»ion  of  lhi«  point  causes  alactto  uplmua.     llie 

Icentre  for  the  formation  of  sounds,  the  centre  for  acoustic  recollec- 

Ftions,  i»  loaned  in  the  left  anterior  central  conrolution  (Wernicke). 

Ch*  right  hemisphere  ha«  nothing  to  do  with  speech,  except  whtrn  the 

(Ide  is  Diutilatocl,  when  it  oonuins  these  centres  instead  of  the 

Furtlicr,  it  is  extremely  probable,  though  it  cannot  bo  regnrdd  u 
[eenoin,  that  the  centre  for  the  conception  of  writing  \%  to  l>o  looked 
[for  in  the  optio  portion  of  the  cortex  of  the  occipital  lobe  (both  sides 
[or  only  the  led  ?),  and  the  motor  centre  for  writing  in  the  left  second 
^fl-oncal  convolution. 

Hence,  all  tlicne  centres  could  lie  within  the  given  motor  and  sen- 
sory portions  of  the  cortex :  what  relation  they  sustain  to  these  we  do 
not  exactly  know.  We  may  always  ooocetvo  of  them  aa  groups  of 
odis  which  are  broaght  into  connection  by  tracts  especially  "smoothed" 
by  repetition — that  is,  tracts  with  peculiarly  slight  resistance. 


Sfode  Iff  Procedure  in  Teatii^for  Aphaaie  DMurbunret. 

We  look  for  any  pomible  aphasic  symptoms  whenever  there  is 
disease  of  tiie  brain,  but  specially  with  any  patient  who  has  hod 
an  attack  of  opoplexy,  and  particularly  when  there  is  right-sided 
hemiplegia. 

It  is  eviijenl  that  the  examination  of  these  patients  is  often  inter- 
fered with,  either  because  of  their  mental  bebitade— dimness  of 
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perception' — or  llir  inability  to  tninK,  antt  tne  loss  ol  metnur^ 
iliey  exhibit.  Those  pnlirnts  win  only  be  exactly  exnniiiied  in 
whom  the  geneml  effect  of  tlie  injury  has  pttssed  ofT;  and  the  nost 
intcTceting  cases  are  thoae  where,  after  (he  indirect  collectirc  «ymp- 
toins  (seo,  respecting  tliift,  the  la.it  section  of  thiH  chaptur)  ha«v 
disappeared,  an  aph&sic  aftsemblagc  of  symplous  rentAintt  behind  m 
B  unilateral  diaturbanctt. 

In  the  6rat  place,  Ke  ascertain  whether  there  is  mmnetitt :  if  the 
patient  can,  vre  have  him  count,  but  further  we  test  him  by  roqoiring 
him  (o  name  objects  placed  bel^irehini.  If  he  failn  to  do  tliix,  we  give 
him  the  name  of  the  object  and  have  him  repeat  it.  If  he  cao  do  so 
(either  vith  or  without  apparent  underatanding),  be  is  not  stacttc- 
apbafiic,  but  amnesic.  It  is  to  he  remarked  that  oceaBJonnlly  tttnneaia 
may  simulate  all:  atactic  aphaaia,  word<deafneas,  word-iiliQilaeas, 
agraphia. 

We  now  proceed  to  teat  for  ponibte  word-deafneea ;  by  conver- 
sation,  by  requiring  the  patient  to  do  aomelhing,  a.s  to  touch  bis  noatv 
or  by  diri>cting  him  to  tnlte  something  in  hia  hand — a  knife,  pocket- 
handkerchiof,  etc  We  mumt  be  cureftil  to  avoid  making  uny  kind  of 
gesture,  alao  looking  in  the  direction  of  tlie  object  named. 

Hereupon  we  look  for  signs  of  atactic  aphu«ia :  re(|uintig  htm 
to  spcuk  and  to  repeat;  further  fi>r  evidences  of  pan^ssia,  litenl 
splinsia.  If  tho  patient  i«  otactic-aphnsic.  then  wc  must  always  make 
tlie  effort  to  discovvr  whether  lie  has  the  internal  sense  of  vorda  (aee 
above). 

After  these  things,  we  conclude  the  lest  by  having  him  read  (Ait 
is,  read  with  understanding),  read  aloud,  hnve  him  write,  oompow, 
write  from  dictation,  copy.  With  persons  who  were  formerly  known 
to  have  had  a  musical  ear.  or  could  sing,  it  will  be  well  to  inquire 
whether  they  retain  or  have  lost  these  powers,  or,  mpecially,  what 
is  the  relation  of  the  singing  of  the  air  and  lieanng  the  music  to  the 
understanding  and  speaking  of  the  words  that  belong  to  it. 

The  diagrams  scr\-e  to  display  tlie  mutual  relations  of  the  four  een- 
tres  to  each  other  and  to  the  so-called  "centre  of  perception."  Many 
forma  have  been  prepared,  of  which  we  mention  thoec  of  Wernicke. 
Kussmaul,  Charcot,  Lichtheim. 

These  diagrams  are  very  useful  for  studying  this  sobject  (and  we 
eBj)ecially  recommend  Lichthcim's).     They  are  a  very  excellent  ^ide 
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for  exumination,  for  the  clear  uodersiatidiog  of  the  different  functiOM, 
nnd  ofi  a  aiiraulua  to  independetit  thauglit.  But  the}'  da  uot  ^-xhibit 
the  actual  fuels.  As  ■  rule,  these  can  never  be  reprosentod;  tlia 
individual  [iifTerencfa  are  too  great.  Charcot  rightly,*  diHEiiigaisliM 
penons  as  thoac  in  whom  either  the  conception  of  muiuI  or  the  con- 
ception of  writing,  or  even  the  mechanical  represfiitation  of  spoooh  or 
of  writing,  Tt'hichever  majr  be  predominant,  serves  aa  a  guide  (br 
speech  and  writing  (iind  likewise  for  understandiBg  nx  well  aa  the 
production  of  tbem).     Wo  atisume  thai  in  speaking  as  well  m  writing 


Llabtll«iiii>ilta(mii  uf  •plijula.  A,  (wntra  for  (vii(*|itli>n  ef  tha  rormftUnn  ofi-iuii'I 
(n <l. MndnetlDf  imH);  U.certl.ra  (i>r  iv>Ti<H!|>tiun  ofwriUdn  plianiclcni  (s  <*(,  luiirluctlug 
ir*c())  it.om.tr*  for  the  motidui  of  tpocch  (iVm,  ilia  orntrifug&l  molortrut):  E,«»a- 
tm  tof  tiM  moUoDtof  writln;;  I  Kt,  tli«  HirnMpi)n>11ii|{  inutor  trull)  i  B,  rantra  furoon- 
mpUon  of  Mnu.    Tha  nrrowi  Indicata  the  dirosUob  at  \nuvmAioa. 

the  mental  conception  causes  an  innervation  of  the  centre  for  sound 
first,  and  then  ihia  innervates  the  centre  for  the  complex  motions  re- 
ijnired  in  producing  the  efl'ect  [of  speech  or  writJnjj] ;  and  ftirtlier, 
that,  when  writing  is  seen,  it  must  firet  innervate  tlie  centre  for  sound. 
Thus  there  results  the  understanding  of  the  writing,  and  lienco  we 
can  form  a  conception  of  what  \a  the  sigoilicancc,  to  sucii  n  person,  of 
the  loaa  of  the  centre  for  the  conception  of  sound:  a  lesion  of  the 
temporal  lobe.  Hence,  in  our  opinion,  if  we  add  to  Charcot's  diagram 
the  centre  of  cognition.'),  with  its  manifold  relations,  it  is  the  most 
plausible:  it  includes  all  tracts  that  can  possibly  exist,  and  in  roost 
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CBMaof  aphasia  we  munt  ustime  that  in  each  individual,  while  id 
health,  some  of  the  iracU  did  not  exist.  Henct,  it  followx  thnu  fmoi 
the  character  of  tli«  dislarlHincc,  whojte  location  we  can  Icnovr  notliio); 
of  without  an  aatopa;,  mucli  less  locate  siniplv  from  the  vytnpluniM,  we 
must  dmw  a  conclusion  regarding  the  truct  Troni  that  one  which  the 
patient  has  made  u«o  of  in  hmlth  fur  the  purposes  of  apoech  (in  ite 
widest  seiiM');  and  Turther,  from  (his  we  muKt  ascertain  what  oentras 
or  ttscts  ore  now  cnt  ofT. 

It  IB  plain  from  this  how  difGvolt  it  often  i«  to  judge  of  these  things 
in  an  individual  ca«e. 

First  we  give  Llchtlieim's  and  ttiou  Charcots  diagimm.  After 
Licbtheiin's  we  add  his  hricf  ituniinar/  of  the  poasihlc  distarbanocs 
and  their  plionomciia.  Thiit  smiinmry  doc«  not  by  anj  tncatu  give  an 
idea  of  Lichtheim'H  work  upon  aphasia.  Attention  is  here  argcntlj 
called  to  the  special  works,  particularly  to  tlic  claasical  writJDgs  at 
Charcot,  Wernicke,  Kassmaal,  or  tlicir  pupils,  and  Lichtbetiii. 

1.  Intermption  in  M,  the  centre  for  the  conoeptioiiB  of  motion  or 
the  motor  »peech-centre  (atnctic  aphasia). 

Lust:  (i)  volitianal  spcrch  ; 

(ft)  ability  to  repeat; 
(tf)      *'      to  read  aloui) ;  ^| 

(d)  *'      to  write  volitionally ;  ^^ 

(e)  "      to  write  from  dictation  («  [in  the  figure], 
the  internal  oonooption  of  the  vord-sooada). 

Betained :  (/)  uodenttanding  of  Bpe«ch  ; 
(y)  "  of  writing ; 

(A)  ability  to  write  fi^m  copy. 

2.  Intermption  in  A,  the  centre  for  the  coneeptions  of  the  Bouodi 
of  words  (aeosury  aphatiia). 

Lost:  (a)  uoderstanding  of  speech ; 

(J)  '■  of  writing; 

(e)  ability  to  repeal  after  one; 

(d)     "     to  write  from  dicution ; 

(#)      "      to  read  aloud. 
Retained :   (/)      "      to  write  volittonally ; 

Ig)      "     to  write  from  copy ; 

(A)      "      to  speak  votitionally. 
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3.  iDtemiption  of  MA. 

lotact :         (a)  understanding  of  epeech ; 

(i)  "  of  writing; 

(c)  ability  to  write  from  copy. 
But  there  is  (a)  paraphasia ; 

(6)  paragraphia  (the  same  disturbance  in  voluntary 
writing) ; 
disturbance  of  the  same  kind  in — 

(/)  repeating  after  one; 

{g)  reading  aloud ; 

(A)  writing  from  dictation. 

4.  Interruption  of  MB:  modification  of  motor  aphasia. 
Lost :  (a)  power  of  voluntary  speech  ; 

(6)       "  "        writing; 

— as  in  atactic  aphasia. 
Bat  intact  are  not  only 

(e)  understanding  of  speech ; 
id)  "  of  writing ; 

(e)  ability  to  write  from  copy  ; 
but  besides  (_f)      "      to  repeat  what  ia  said ; 
(g)      "      to  write  from  dictation ; 
(h)      "      to  read  aloud. 

5.  Interruption  of  Mm :  modification  of  motor  aphaaa. 
Lost :  All  speech ;  everything  else  intact. 

6.  Interruption  of  A  B. 

Lost :  (a)  understanding  of  speech ; 

\b)  "  of  writing. 

Disturbed:    (c)  volitional  speech :  paraphasia. 
Retained:    (d)         "       writing; 

{«)  ability  to  repeat  what  ia  said ; 

(/)      "      to  read  aloud ; 

(j/)      "      to  write  from  dictation. 

7.  Interruption  of  A  a. 

Lost :  (a)  understanding  of  speech ; 

(b)  ability  to  repeat  what  is  said ; 

(e)      "      to  write  from  dictation. 
Retained ;    {d)  power  of  volitional  speech  ; 

{e)       »  "         writing; 
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(/)  nndentutdhig  of  «riUBg; 
(ff)  abtlitj  to  read  aloud ; 
(A)      "     to  writ*  from  copy. 

Wv  now  introdooe  Cbaroot's  diagram  viUioui  fnrtltm- 
Apply  LidiliiMra'a  Ca«  1  to  it:    it  vill  l>e  aeeu  thmt  hi  tiKiBe  i 
vhiolt    iboff    that  representation  of   Bjmptons   peaftctiy   (Bntft*i 
•I^Hia],  it  miut  be  anumed  that  ^If  is  diseased ;  bat  Rirther,  that  in' 


Cbaraof •  dl«gnm  nf  ii|iliiuiik.  Drawobr  MwlB(n«;. aM..  IMS).  Tbvda^aa- 
UonRKrathB  nmo  u  in  Llehtheim'adim^rrKin.  Tka  wntrs*  •/•  rapr*ni«Bt«Kl  u  WuU 
Ih'M*  cvnlrMof  UiaouH«x  whin  Ihry  urn  Vi  in>l<"ik»d  forj  th«  light  bateltinc  »nmml 
A  mad  0  loidlcala  the  iciinnil  aiwuflicuniloiiliail  fitld  ia  ihaoarUx.  Xiiii«  tha  doslk 
■rrowB  uporn  ill  oonncctluK  Unci  brtwccn  A.  0,S,  >f.  AIM  nolle*  th«  ur»ir«  MfMlaf 
nntripMalljr  lownnl  .Ifrn  miil  Kf.,  whontlia  •liiiiutn.lii-n  |K>>OR  lu  ^  mid  J?  ouBtb 
mution*  of  ipeooh  ami  writii>||.  In  niir  ophilDa  itttn  ii  u  I>*iuMeil  Uie  oaotiv  Stri 
which  thoald  hmrc  •  Cwofbld  coiiiiwitioa  with  A,  0,  E,  M. 

Iicnltli  the  connection  had  piuwud  from  £to^  only  throtigb  ^V;  and 
still  further,  tliiit  for  arbitmry  inncrvntiun  of  E  it  must  bavo  prrrioalT 
gone  from  M,  or  frum  A  tlirougli  M. 
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As  an  HdileDilum,  wc  wM  httre  u  few  rcmurlcM  upon  tlie  diftgiKMtio 
[viiluo  oftlii.'  cliarnotvr  ortlir  wrilitig; 

id)  Writing  \*  the  expression  of  thought,  and  in  bo  far  as  this  is 
[the  cime  it  is  s  verv  fine  test  for  recognizing  pttychical  disturbaooee 
I  of  all  kinilH.     (See  the  text  books  upon  Psychlntria.) 

(b)  As  was  mentianed  above,  agraphia  belongs  lo  the  group  of 

,  aphaaic  symptoms,  and,  in  faol.  it  occurs   in  those  form!)  which  are 

,  completely  analogous  to  disturbances  of  speech  in  the  narrow  sense: 

as  total,  as  partial  agraphia,  as  paragraphia,  or  literal   agraphia. 

Likewige,  it  was  previously  stated  that  a  sharp  distinction  woa  to  be 

made  between  volitional  writing,  writing  from  dictation,  and  copying. 

AIho,  the  Idb3  of  the  capacity  to  form  alriclly  grammatical  sentences, 

to  make  a  correct  sc<|ueDce  of  words  <agraminatismiis,  akataphasia), 

.  shows  itself  in  the  writing  also,  or  still  better  than,  in  speaking. 

(o)  Motor  disturbance  of  the  right  upper  extremity  manifesUt  itself 
in  many  cases  in  a  very  oharactoristic  way  in  the  handwriting:  the 
different  kinds  of  trembling,  ataxia,  the  different  varieties  of  writers' 
cramp.  It  it*  nlito  worthy  of  note  that  patients  with  paralysiH  agitans 
,  very  frecguently  write  naturally  because,  na  is  well  known,  thdr 
trembling  ceases  when  making  intentional  tnolions. 

The  value  of  the  handwriting  for  diugnosiit  here  consists  chiefly  in 
the  fact  that  we  may  recogniie  early  slight  disturbances  (tlie  ooTitour 
Lirftvy):    ataxia   manifested   by   the  strokes  going   boyond   bounds, 
ropecially  by  the  imperfections  of  the  large  lettortt. 

In  paralytic  demfniia  the  writing,  as  well  as  the  speech,  is  ex- 
tremely copious.  This  shows  the  psychical  diiitnrbanccs :  delirium 
witli  exaltation  or  demenba;  there  is  agramtnatismus,  akataphasta, 
jHvragrupliia,  specially  literal  paragrapliia  in  an  extraordinarily  higli 
dcgret.^ :  lastly,  there  may  be  motor  disturbances  of  tift  upper  ex- 
tromitio),  trembling,  ataxia. 


77u  Ej/e. — In  considering  the  relations  of  the  discftses  of  the  eye 
to  internal  diseases,  those  in  cunnoution  with  the  disonses  of  the 
nervous  system  are  of  very  much  iho  greatest  importance. 

We  find  the  eyes,  or  the  function  of  sight,  sympathetically  aRected 
in  diseases  of  the  tiervous  system  in  a  great  variety  of  ways.     We 
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obMire  di^turtiatice8  which  exhibit  the  more  or  Ie98  direct  reKulta  of 
disenAe  of  tho  ncrveit  or  of  the  brain.  The;  mn:  paralvscs  (Icm 
frti|iicnllv  Hjiaaiiw)  of  (he  outir  iiiiii  inner  miisflw  of  tho  eye:  dis- 
titrbaiioiM  of  tlie  difTLTcnt  qiiiililii-w  of  vinio«  itwlf,  from  lesion  of  the 
tcnwry  trucl  al  on;  point  from  the  optic  nerve  lo  iheoortex;  neuritis 
optiea. (ehokeil  disk),  wiiicli,  on  llift  otht-r  hand,  miv  itself  ciiuae  di»- 
turbttDOC  of  viMion.  Othur  conditions,  whieh  nre  coordinate  to  the 
ditOMCS  in  which  thcv  occur,  oiipDso  thene  conditioDK.  Tlicj  are  of 
extretnelv  viiried  chitnicter.  We  mention,  aii  exuDplea :  uiropb;  of 
the  optic  nurve  in  tabe-t  dorealis,  multiple  adeioais,  eubolns  of  the 
cenlml  urttTy  of  the  retina  with  HimultAneotis  embolas  of  tbu  foasa  of 
Sylvius,  [typhilitic  iritis  or  r«tii]itiA  in  ^ypliilis  of  the  braio. 

LikewiM-,  the  disturbiinccs  of  the  apporatiu  of  viaiun,  oc-ciirriDg  wiA 
Kny  otliur  interiin)  diiteu.tuii,  may  be  either  ooSrdinuted  conditiona  or 
Bcqiient  phenomena  of  th<K>e  di.<iease8.  Of  the  former  ott^or^  we 
nametuexiimpli^:  ohoroidnl  tuberculosis  in  ooiite  miliary  tubvrcuIosijL, 
retinal  heniorrhnge  in  general  hemorrhagic  diatlieata  (se|wiit,  pumicious 
unucmia),  the  various  manifestations  of  cjphilis,  etc.  As  a  eequeat 
pluinomenon  we  have  embolus  of  the  retinal  arlt-iy  in  vndocsrditu 
aorttv  or  inilrali.t,  possibly  cataract  with  diabeti-s  rnelliiua,  etc. 

We  give  tlicM  instance*  in  order  to  show  in  how  groat  a  varietj  of 
wars  the  disturbances  of  vision  may  4>ccur  as  symptoms  of  other  di»- 
coses.  In  what  follows  we  cannot  classify  the  subject  matter  according 
to  the  points  of  view  mentioned  above.  We  rather  proceed  in  aoc«fd- 
anoe  with  the  coiirae  of  an  examination  of  tho  eye. 

1.  MovementH  afthf  e^e.^Xs  is  well  known,  tbwe  take  place,  in 
part  at  least,  in  a  very  oomplicikted  way,  by  llio  eo5rdinate  aclion  of 
the  muscles  of  tho  eye.  Paralysis  or  spasm  of  the  outer  rousclu  of 
the  eye  causes  a  defective  motion  of  the  eye  ami  di»turb«  its  binocular 
motion,  which  we  designate  as  atralntmu*.  If  the  stnbismus  is  due 
to  spasm,  it  is  present  in  alt  positions  of  tlie  eye ;  but  if  def>endnit 
upon  paralysis,  then  it  has  a  different  relation.  In  slight  paralysii 
(paresb)  of  a  muscle,  strabismus  only  occurs  when  a  motion  of  the  eye 
is  made  which  is  in  a  considerable  d^rce  dependent  upon  tlte  co- 
operatioa  of  the  mufcle  paralysed;  on  the  otiier  hand,  in  inon 
marlted  paralysis,  strabismus  may  be  almost  always  pn-scnt.  It  it 
only  absent  when  the  eyes  arc  brought  into  a  position  which  cor- 
responds with  an  especially  marked  relaxation  of  the  paralyzed  tnosde. 
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In  long-continuod  puvlysia  of  one  ar  more  mnsclca  of  the  eye,  con- 
Iroctiirc  of  the  uitiigotiisiiig  muscles  a\m  takes  place  \  in  coDseqacnco 
of  vhicli  oonilition,  slmbiBmus  is  always,  or  almost  always,  present. 
Lateril  Mtrahifjnua  is  designated  as  divergent  or  convergent,  according 
fts  tlicre  is  n  divergence,  or  bd  abaormal  convergence,  of  the  asis  of 
vision. 

The  direct  result  of  strabismus  Is  double- vision,  or  diplopia.  This 
results  from  tlio  fact  that,  in  fixing  an  object  whose  image  only  falU 
upon  the  macula  of  the  normal  eye,  it  falls,  in  the  one  whose  muscle 
or  muscles  are  paralysed,  to  one  side  of  the  macule,  and  at  varying 
distances  from  it,  according  to  the  degree  of  the  strabismoa  and  the 
distance  of  the  fixed  object  from  the  eye.  In  conaequenoe  of  the 
double  image,  the  determination  of  the  position  of  an  object  in  space, 
and  wiih  it  the  Judgment  of  tbe  patient  with  reference  to  his  own 
position,  is  disturbed.  Hence,  primarily  there  is  difficulty  in  taking 
bold  of  objects  and  in  walking ;  there  is  diiziness  (vertigo  of  the  eye), 
and  this  is  most  marked  when  there  is  <Iip)opia  in  looking  downward 
(paralysis  of  a  rectus  inferior,  of  an  obliijuus  superior).  Bui  after 
long-continued  strabismus  double  vision  disappears,  for  the  patient 
learns  to  volantarily  shut  out  tbe  abnormal  eye. 

If  it  hsppcDi  to  be  a  case  where  there  is  paralysis  or  spasm  of  tbe 
muscles  of  both  eyes  which  elTect  tbe  conjugate  motions  of  tbe  eye* 
(as  the  rectus  iotentus  of  the  right  and  the  rectus  externus  of  the  left 
eye),  then  we  speak  of  piiralysis  of  the  conjugate  muscles  of  tbe  eye* 
(or  spnsD)  of  these  muscles) ;  for  the  patition  of  tlic  eyeball  we  employ 
the  designation  rimj)igate  th^iation. 

Paralysis  of  all  or  of  almost  all  of  the  muscles  of  an  eye  results  in 
protnision  of  tlie  \m\\—rT'>phtha1mM»  pamttftiau*.  Marked  or  total 
paralysis  of  the  ucalomotorius  produces,  beside  the  paralysis  of  tlie 
«yc  (see  Wlow),  aW  plmtin  (depression  of  the  upper  ltd),  dilatation  of 
tlie  pupil,  paralysis  of  accommodation  (paralysis  of  the  levator  palp, 
nip.,  of  tlie  sphincter  of  the  iris,  of  the  muscle  of  ucoomraodation). 

Derialion  of  the  eye  in  which  the  paralysis  or  spasm  ia  located  ia 
termed  the  primary  deviation.  In  ciises  of  paralysis  there  occurs  in 
the  normal  eye  o  so-called  secondary  deviation,  if  we  have  the  patient 
cover  tbe  normal  eye  and  then  have  him  look  with  it  at  an  object 
which  ha-'<  btwn  fixed  by  the  diseased  one.  (Upon  tliia  subject,  see 
works  upon  the  Kye.) 
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WekU  ap 

IB  ibe 
-tK  thmt  f  MitioB 
■•eye:  th«  pabot  aov  f 

■rf  A*  Jith  Mige  liiJHti       Or.  ««  takes 

i^M^  cmAv  m  At  «lj«cs  oT  viiM.  m1  ahmmufy  wrrr  u  ne 

i~ht  1  pirrr  if  nlitiri  |ii.  — rl  Ar».  of  nwne,  tbeima^  pn  ii  iiii  J 
to  tin  «ve  »  eotond.  (For  StwAitT  ngn^img  tlua  svlgaet  see  worka 
■poa  ili«  E/e.) 

In  ngu4  (o  tb»  wgiHieiBW  of  4oabk  raioii,  it  ts  fint  to  be  suied 
tint  when  tbe  bdla  dmrge  the  iaags  Kre  mow«J  ;  whvn  tbera  ii 
■l>nQrm»i  oMifCfgCBee,  tbe^  are  oo  tke  nine  nde  (on  iho  aide  of  the 
cnnTergenoe).  AD  the  ret*  foQowm  &«d  what  witi  now  be  said  wfaoR 
we  o(dlate  the  riinctioo  of  iodiridoal  msacleB  of  the  ere  uid  the  effetfs 
of  panlysis. 

M.  reetiu  extemtu  (N.  abdaoent),  rolb  the  eje  outward.  Its 
(MTalyais,  aooording  to  iu  degree,  producea  convergent  strabismnfl, 
wliich  in  manifest  either  in  looking  itraigbt  ahead,  or  in  looking  ool; 
toward  the  side  wliooe  external  rectus  it  affected.  The  double  riaicm 
IB  al»o  ufMU  tliat  side. 

M.  reclu.4  iDlernua  (N.  oculomot.),  rolls  the  eje  inward,  nntagotus- 
ing  the  preceding.  When  it  ts  psraljxed  the  in-rotation  of  the  ball 
la  imperfect;  there  in  divergent  Htrabiaaaiis,  croaaed  donble  t'lsion. 

M.  rectus  super.  (N.  oculomot.),  rolls  the  eje  upward  sod  at  dw 
aaine  time  a  little  inward.  Reolus  super.  -(-  obliq.  infer,  togethtr 
citime  upward  motion  of  the  ball.  Paralyaia  of  the  rectus  sup.,  limiti 
tlic  motion  upward ;  the  abnormal  eye  stares  downward  anil  a  little 
ovtward :  there  is  double  vision  when  looking  upward ;  tlie  imaga 
of  the  pnralveed  e^e  is  superimposed  upon  that  of  the  other. 
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M.  roctiiB  inffrior  (N.  oculonot.),  rolls  ibe  ball  downward  and 
sliglicly  iiimard :  nctinj;  with  lh«  oblit).  8Up.,  tliuro  iei  aimpW  down- 
ward tno^on.  Paralysis  of  tito  rectos  iDfvr.:  Id  looking  down,  the 
piirnh'ncd  cvo  docs  not  move,  but  romKiiiH  diroctiHl  upward  and  *  little 
outward:  tliere  is  doublo  vision,  with  one  image  abuve  tie  other, 
tlie  lowi-r  boin^r  that  of  the  abiionnal  vjo. 

M.  ohlii).  inrcr.  (N.  onilonior.),  if  it  is  paralyzed.  In  looking  up> 
ward  wv  havu  llie  action  of  llii-  rectus  ttup.  alone :  th«  ey«  turns  some- 
what iDward.  There  is  double  vision  upon  the  same  side,  one  imago 
is  above  tbe  other  or  they  are  side  bv  side,  particularly  in  looking 
upward. 

M.  obliq.  super.  (N.  trochlearis],  If  this  is  pHmlyxcd,  then  in  look- 
ing  down  the  rectus  inferior  acts  nlone,  tamin;;  the  eye  eoinewhat 
inward.  Tliere  is  double  vision  upon  the  aflectod  side,  especially  when 
looking  downward. 

Some  of  these  paralyses,  if  they  occur  singly,  can  bo  easily  rocog- 
oised.  and  this  is  especially  true  of  those  of  tlie  recti.  But  when 
several  are  coDiblncd.  particularly  if  the  obliqui  are  involved,  there  is 
oflen  the  great«fit  difficulty  in  making  out  the  exact  lesion.  A  com- 
biDation  which  may  occur  frequently  is  a  paralysis  of  all  the  muscles 
supplied  by  the  oculomotorius,  with  which  we  may  llicD  also  have  the 
internal  muscles  of  the  eye  involving  the  levator  palp.  sup.  With 
this  total  paralysis  of  the  oculomotorius  the  eye  is  rotated  outward 
(tbe  action  of  the  abducens),  there  is  some  exophthalmia,  the  pupil 
is  dilated  oiid  remains  so  in  the  presence  of  lighi.  and  there  is  absence 
cf  power  of  accommodation. 

By  »ya(agmu«.  or  oscillation  of  the  eyeball,  we  understand  very 
slight  clonic  jerking  motions  of  the  ball.  They  are  generally  conju- 
gate. If  they  take  place  in  a  horizontal  direction,  then  we  speak  of 
boriaontal  nystagmus.  It  ia  often  moat  distinct  in  fixing  the  eyeball, 
but  particularly  witli  marked  roution  movements  of  the  balls  side- 
ways or  in  a  vertical  direction. 

Tbe  diagnostic  significance  of  paralysis  of  the  muscles  of  tlie  eye 
vwies  very  much :  paralysis  of  several  muscles  of  only  one  eye  always 
points  with  considerable  probability  to  the  base  of  the  brain,  or  to  the 
orbital  fissure  and  orbit,  and  this  is  particularly  apt  to  be  the  case  if, 
at  tbe  same  time,  there  is  evidence  of  a  lesion  of  the  optic  nerve  (dis- 
turbance of  vision,  unilateral  clioked  disc).     Progreasive  paralysis  of 
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tbc  Diascla  of  butli  cyist,  somci  iiii(«  ending  in  toul  pBrnlirsiH  of  thcM 
mmclc«,  indivittcs  ii  prugrvMivo  nuclear  paralysis  (opbthalmoplvgia 
Cixternk)-  It  is  ilifficult  to  ostimAtc  the  symptoiantic  taIuo  with  refer- 
ence to  the  topical  <li]tgno»is  of  conjugsto  dovintion.  Wb«n  it  is 
present  wo  should  alwitys  first  think  of  the  pomibility  of  a  Inion  of 
the  poaterior  corpus  quadrigerainuin  or  its  neighborhood ;  but  aside 
from  ibis,  oonju^te  deviation  occurs  with  all  kinds  of  local  disease 
of  the  brain,  especially  if  recent.  Menc«.  if  the  dcristioD  is  dae  to 
parolysiii,  we  infer  that  the  line  of  vision  is  toward  the  nme  side, 
but  if  it  is  a  conjugate  epaam.  the  line  of  vision  is  toward  the  opposite 
ftid*.  In  the  I.itter  ease  the  head  is  very  often  drawn  to  that  aide. 
Paralysis  of  the  oculoraotoriua  of  one  aide  and  of  the  extrctaitiee  of 
the  opiiatite  side  (crossed  paralysis)  points  with  great  oerUinty  to  a 
lct>ion  of  the  orus  cerebri,  and  this  correeponds  with  panlysis  of  the 
third  nerve.  Wo  can  itncnediately  understand  this  fact  if  we  recollect 
that  tho  K.  oiiulotnotorius  dexter  passei  to  the  right  cms  cerebri  at  its 
base — tliJit  IK,  it  pw»e»  alongside  of  the  pyramidal  tract  belonging  to 
the  left  side  of  the  body. 

2.  Tfie  pupilt. — Wo  do  not  concern  ourselves  with  those  changM 
of  the  pupil  which  belong  wholly  in  tlie  prorince  of  diB»s«s  of  Um 
eye  (especially  in  connection  with  iritis). 

We  are  to  consider  the  siEe,  or  iho  changes  in  the  sixe,  which 
result  from  certain  circumstance*.  When  the  iris  is  nonna],  the 
size  is  regulated  by  the  action  of  two  antagonizing  muscle* :  tlie 
apbtnct^r  pupillvB  (N.  ocolomotorius)  and  the  dilator  pupill»  (N.  syni- 
pathctictifl). 

(a)  The  siise  of  the  pupil.  Contracted  pupil,  myoga,  occurs  in 
health  during  sleep,  likewise  in  old  age.  Otlierwise  i»yosi«  is 
always  a  sign  which  must  awuken  suspicion,  and  indeed  is  t^pocially 
frequent  in  tabw  doraalis  (see  below,  KrHex  rigid  pupil);  and,  also, 
although  more  rarely,  in  progressive  paralysis.  The  degree  of  the 
illumination  also  has  a  marked  eflcct  upon  the  mo  of  the  pupil  (if  from 
reflex  action  it  is  not  rigid,  see  below  uniU-r  e).  Henoe,  it  i«  to  be 
examined  under  moderate  illumination.  Dilatation  of  tb«  pnpil, 
mj/tiriatit,  occurs  with  marked  disturbances  of  oonsciousnew,  severe 
pain  (see  below  under  e),  with  atrophy  of  the  optic  nerve,  parmlyua  of 
the  M.  ocolomotorius;  lastly,  sometimea  with  ubes  and  progreosive 
pandysis. 
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£ff«ct  of  poitonn.  Atropine,  duboisin,  cocaine,  iJilule  the  pupil; 
rine,  pilocarpin,  tnorpbiit,  contract  it.  Theste  elTecta  upon  the  pupil 
bre,  in  connection  with  other  njrmptonifl.  employed  for  diu^juonB  in 
lOMCA  of  poisoning  with  any  of  these  .siibstancea. 

(b)    Incqiinlily  of  the  pupiU  Homciime.*  occura  with   peraona   in 

health,  also  in  jieople  with  unequal  refraction  in  the  itro  eyes  (trilh 

nyopia:     mydrianiH;   in   hypermelrnpia :    tnyonis);    but,  otherwise, 

tinequalily  of  the  pupiU  in  a  suspicion*  Hvniptotn.     It  occurs  in  uni* 

Item]  ntfectionft  of   tlio  brain  of  all  kinds  (thus,  espeoially  with 

biematoma  of  the  dura),  with  unilateral  paralysis  of  the  oculoraotorius 

the  opticus  (dilntiition),  mid  in  tabes ;  besides,  it  fre(|ucnt)y  occurs 

in  attacks  of  tnigmiiic  (irritation,  paralysis  of  the  8yiiipat}ietic  of  the 

fftfTectvd  side). 

(<-)  Keflex  changes  in  the  size  of  the  pupil.  The  pupil  contracts 
[in  tlie  presence  of  light  fironi  the  oonlraction  of  the  sphincter  (the 
jrellex  arc  [composod  as  follows]:  (t)  the  optic  nerve;  (6)  optic  tract; 
(c)  probably  the  anterior  corpa*  qua<lrigeEninum;  (J)  ocnlomotorins). 
The  icBl  is  made  either  in  a  liglit  room  hy  covering  the  eye  with  the 
band  and  then  suddfnly  withdrawing  it,  or  in  n  room  with  a  dim  light 
by  igiiickly  going  to  the  light  (taore  certain).  In  cither  case  the 
imticnt  must  not  employ  any  acoommodation,  hence  must  look  at  a 
distant  object  (see  below,  converging  raotion).  It  la  best  to  t«st  each 
eye  MDgly  by  alternately  closing  ono.  Sometimes  there  is  an  indica- 
tion for  tosting  the  crosscl  ("  consensual ")  reaction :  wc  observe  the 
cliangcs  in  the  pupil  of  tJic  right  eye,  while  wo  vary  the  light  which 
ent^-m  the  IcH,  and  nk-r  vertA.  (Regarding  hemiopic  pupillary  reaction, 
see  below.)     In  old  ngc  the  reaction  of  light  is  physiologically  slow. 

Pain,  as  painful  irritulion  of  the  skin  (pinching,  Faradic  bruiJi), 
dihitm  the  pupil  through  the  action  of  the  dilator.  The  reaction  is 
slower  and  Icm  marked  Uian  frvio  light. 

Absence  of  reaction  is  the  term  used  for  "reflex  rigid  pupil "  (Erb), 
both  "to  light"  and  "to  pain."  This  absence  of  both  reactions  oAon 
gOM  luLnd-in-hand,  c^pocially  in  tabm.  where  Erb  in  S4  cases  found 
69  instancea  (=  84. A  per  cent,)  of  absolutely  rigid  pupils,  or  (more 
rarely)  very  fi.¥t)lc  reaction.  At  the  same  lime  thoro  was  always 
reflex  rigidity  with  reference  to  pain ;  and,  further,  in  37  cases  (^=  53 
percent.)  simultaneous  myosis.  Rcflox  rigidity  is  less  frequent  in 
progressive  paralysis ;  but  there  rarely  ever  occurs  any  other  ahnor- 
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mnVUy  of  the  pupils  (mifosift.  tojilnMU.  inoqu&lttjr,  slow  Raction  of 
ri]{iilitj)  ia  this  condition. 

The  reaction  of  light  aIm  &ils  in  ntrapb,r  of  the  optic  ncn'v.  and 
in  cotnplolo  pnrntv^iB  of  the  iKuloinotonns.  Hut  it  do<»  not  fitil  in 
ertitrai  btindmrM.  beoce  not  in  cortical  botntunop«ia.  MoKorer,  wliea 
testing  in  this  case,  the  light  from  the  side  whorv  the  fioid  of  vision  ii 
defective  must  he  broaght  nearer,  so  tlist  it  mnv  only  full  upon  the 
half  of  the  retina  which  i»  cut  olT  from  the  cenlrc  (»ce  p.  569). 
Bcsction  of  light  takes  place  in  the  diseased  eye  in  unilateral  optic 
atrophy  '.vhen  the  normal  eye  is  illuminated;  on  the  other  hand, 
reaction  of  light  is  not  retained  in  the  diseased  eye  in  unilateral  com- 
plete paralysis  of  the  oculomotorius.  as  is  erident  from  the  coarse  of 
the  reflex  arc. 

{if)  Contraction  of  the  pupil  in  convergence  of  the  eyes,  or  from 
accommodation,  may  not  take  place  In  paralysis  of  accommodation 
(thia  most  fre'juently  after  acute  diseases,  particularly  diphtheria), 
but  it  m^y  also  be  retained.  Tbia  contraction  of  the  pupils  durinjj 
kocoumodation  has  its  chief  diagnostic  sigoilicance  in  the  Gtct  that  it 
most  be  avoided  when  testing  for  the  reaction  to  light  or  pain — that 
is,  it  is  generally  retained  with  reflex  rigidity  of  the  pupils, 

8.  Teitinff/or  tkf  cmlrat  iharpnesi  afvition,  tht  eolor-Mnue,  and 
the  fifl4  ofrUion. 

{a)  Wo  test  the  »harpnc«s  of  virion  by  means  of  Snellen 'n  plate*, 
which  contain  test-letters  of  different  aizcfl,  the  number  of  which  is 
represented  by  t)ic  difitnnoc  in  metres  at  which  a  nonnal  eye  can  r«*<l 
the  type,  AfU-r  corrcctin;^  nny  possible  anomaly  of  refivMion  m 
either  eye,  they  arc  placed  at  a  ilLitance  nt  which  it  can  read  the  teM- 
letter  X.  The  sharpness  of  vision  is  expressed  by  a  fraelion  wbow 
denominator  is  tlic  number  on  the  plate,  and  whose  numerator  is  the 
distance  at  which  it  can  be  ran).  According  lo  the  above,  iit  normal 
vision  the  denominator  and  numerator  must  be  alike;  the  froctioa 
then  is  always  eipml  to  1  {%,  f-,  etc.);  instead  of  this  [the  shaj-pneM 
of  vision  rcpresenu-d  by]  SV,  ==  J,  in  caw  the  eye  is  dise««ed  wt 
have  SV.  =  |,  etc.    (For  particulars,  see  t«xt-booka  on  the  Eyw.) 

As  a  matter  '>f  ooiiriie,  if  we  discover  u  diminution  in  the  aharpneHi 
of  vision,  before  w«  conclude  that  it  is  due  to  a  disease  of  the  ncrrous 
system  we  must  exclude  any  disease  of  tlie  refractire  ap|Mratiu. 
(Here,  also,  the  rauler  \*  referred  to  special  works  upon  the  Eye.) 
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(A)  TeAiing  the  field  of  vision,  FV,,  the  "  peripheral  aighl,"  The 
P'VOSt  exact  way  to  do  thin  is  to  eni])loj'  a.  perimeter.  A  substitute  for 
tUU  cxpciiHive  inatrumeiii,  which  can  bo  recom mended  to  one  who  ia 
not  II  specialist,  ia  the  fifld-of-visioa  chart,  which  has  nix  straight 
lineii  iiiterseotiog  moh  nthiT  at  a  point  iDiikiog  aiiglea  of  45  degrees. 
Starting  from  the  point  of  intersection,  theae  linca  are  divided  into 
ci-nliriietre.'t.  At  the  point  of  interscotioa  a  rod  of  definite  length 
siaml.'t  iierpendieular  to  the  chart  (it  is  screwed  into  the  ohnrt) :  upon 
tUia  upright  is  a  hoop  into  which  the  penuin  to  be  examined  places 
IiiH  head.  It  IS  u*ed  in  the  Hnme  way  its  a  perimeter.  The  normal 
BJxe  of  the  field  of  vision  for  tliree  or  four  healthy  pemins,  with  a 
definite  lengtli  of  the  upright,  is  placed  upon  the  chart.  (It  will  b« 
shnun  that  on  llio  outer  Mile  the  field  of  vi.«ion  is  endlcns,  because 
the  iingle  is  lees  than  90  dogrecn  to  the  direction  of  iho  line  of 
si^ht — but  of  this  no  aooount  i«  takni.)  The  jmthologicnl  Nwalt  it 
drnwn  upon  a  diagmm  which  rcpro«cni5  the  chore  and  tlic  normat 
ficM  of  vision  on  a  smaller  ecnle. 

We  r^'co;;nixe  verj-  decided  disturbances  by  steadily  holding  n  finger 
.•bout  a  half  inotro  from  and  in  front  of  llio  eye.  and  then  moving  the 
other  hnnd,  or  a  light  held  by  It,  in  pvcry  direction  in  tho  fiidil  of 
vinon.  Of  course,  in  this  case,  as  in  nil  others,  we  are  to  ti^st  each 
eye  singly.  The  great  difficulty  is  in  havinj;  the  patient  hold  tho  eye 
fixed  Immovably. 

Concentric  narrowing  of  tho  field  of  vision  rarely  occurs  in  organic 
diseases  of  tho  brain.  It  oflenor  occurs  with  multiple  sclerosis, 
luually  from  atrophy  of  tho  optic  nerve  (see  brlow),  more  frequently 
in  neuruscH;  and  it  is  an  ospocislly  important  symptom  in  hysteria, 
"  traumatic  hysteria,"  but  also  in  "  railroad  neurosis,"  which  is  closely 
rdfttcd  to  this.  With  atrophy  of  the  optic  nerve  iJiere  likewise  occurs 
iiarrovfing  of  tho  field  of  vision,  which  is  concentric,  more  rarely 
In  the  form  of  a  sector.  Central  scotoma  occurs  particularly  in 
alcohol-  and  tobncco'amblyopia. 

The  result  of  somi-decussation  of  the  optic  in  the  chiasm  is  the 
peculiar  symptom  known  aa  homoiitfmau*  hemianoptia — a  defect  in 
the  field  of  vision,  involving  about  half  of  it,  upon  the  same  side  of  the 
body  in  both  eyes.  Fig.  IG8  e.^plaios  this  condition:  a  complete 
interruption  of  the  optic  tract  or  of  the  path  centrally  from  ii,  or, 
lastly,  a  total  deetruction   of  the  sight-centre  in  the  cortex  of  the 
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occipital  IoIm,  from  which  tlicru  inunt  fmiiU  bemianopsin ;  and,  too, 
tb«  <!e:itri|>c*t«l  coiiiluction  of  tho  lialf  of  the  retina  corroepondiDg  to 
tli«  tide  of  tlio  legion  will  be  intcmipted,  oonfleqaenll;  tite  half  of  the 
field  of  \i*h>n  opposite  the  lesion  will  be  defective.  Thus,  han)OQyinoa& 
hcnilmiofiKm  iiidicaUM  a  Itwion  which  alfects  tlie  tract  of  Eight  betife«n 
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BdMrnntic  jraiTlti|[for«iplaiii>n<i  thoralnlioii  •jfihacTot  toTiiJon.Bnil  Twpnwanlii 
hwnunopaa.  Th«  diroction  of  viBiou  of  I  lie  tito  rvr»  BR  ia  -nry  Iiiiul}'  psrallel  lUi* 
ajm  bfini  Cx*>l  ujhmi  mliBbiiilnhjivl).  Jf.ntMitiU  luWs;  (1,  oblkiiit ;  ttr,  Ju,  right 
and  left  cortical  GclJ  of  ditht  (ocdiilt*!  eoruxt.  NntiM  k  hind  of  lerBi-dcnuMalion  bi 
the  eh.iMRi,  Uis  dirigion  of  tbo  Ubrci  in  tli«  relinn.  aod  tlw  elunirt*T  of  llio  ImafMM 
IhcjafipMrin  thaooTtcz.  ^,a  looalditsuf  lM<hiu<l  llivehium)  >teau*M  liamianopiik. 
Tb«  portion  of  Ihu  Il«iil  Drritiiinirhkli  d1uppe*n,«nd  Ihc  D»rtia>!  flcM  wliicli  iIcim  n<« 
peneiTC  Ibo  objact.  are  halcb«d.  Tho  torrMpuodiog  tract*  ar«  rtpcMnlol  by  a  vxtt 
IbM. 

tite  ciii«»ni  aiid  tho  cortex.  Without  doubt,  tbia  tract  also  |>MM»ct 
throagh  the  posterior  portion  of  die  po-tlerior  cms  of  the  inner  ca]wiate, 
and  with  c<|ual  certainty  is  in  rclution  with  the  anterior  corpus  qusdri* 
gcminum  of  the  aficcted  siiic,  for  from  here  alao  hemianopsia  may  ari'r, 
or,  when  there  is  lesion  of  tho  corpora  liiiinlrigiMnina  of  both  fides, 
there  is  blindness.     Lc«ion  of  n  tract  as  far  as  to  the  affecte'l  (x>rpa> 
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uadngcmtntiin  cohms  hcminnopsic  ri^'dity  of  pupil  with  respect  to 
liglit  (SCO  nbovc,  Hi-niinnoplic  rcattlioti  of  tlit;  pupils — Wwiiicki-). 

HemianopHiti  ie  somctintfH  tnuilo  mnnifiMt  by  itii'  pn[i«Rt  i^i>t  iiotio- 
jng  wlicii  »»rac  one  coinc«  to  lii»  Ih'J  fniin  (list  suli' :  by  lii;*  not  being 
startled  wIkii  ii  Ii;;lit  iit  i|uickly  brou;;lit  ncur  Ihtd  from  tlionRectod 
aide;  or,  in  writing,  lio  iac»  not  see  wliat  Ii6  bus  writtvti  upon  one 
«ii)o  of  n  slirct  of  pnpcr,  etc. 

A  bilati}ntl  dropping  out  of  tbe  nsmJ  hnlf  of  tlio  rolini,  with  btliit- 
eriil  temporal  (licnco,  not  homonyiDouit)  lieinianopsia,  may  be  caoMd 
by  a  tumor  which  i«  Mitunled  close  in  front  of  or  hi-hiiid  ilic  chia.«n). 
In  this  ciuo  thf  two  oye«  in  some  degree  mny  compenMte,  by  mutual 
action,  for  the  defect,  though,  of  coune,  very  imperfectly — for  binocu- 
lar  flight  is  no  longer  po«iiblo.  There  occur  other  difficulties  whose 
description  does  not  belong  hero. 

Subjective  sensations  of  vision  occur  in  sovore  diseases  of  the  viyes 
of  all  kinds,  but  especially  in  anicmia  (Itimmcring),  with  nervous  sub> 
jecta.  Temporary  partial  amaurosis  has  great  significance :  a  strong 
shining,  generally  pronounced  unilateral  subjective  sensation  of  light, 
which,  in  some  of  the  coses,  is  markedly  present  in  migraine  {m^aine 
ophtfi'ttmique),  somclimcs.  during  the  attack,  passing  into  hemianopsia. 

((■)  The  eohr-xennr.  Tlic  central  perception  of  color  is  tested  by 
means  of  skeins  of  woollen  yarns  of  as  pure  colors  as  it  is  possible 
to  obtain.  The  color-sen^e  within  the  limits  of  tho  fieM  of  vision — in 
other  words,  the  sixo  of  the  field  of  vision  for  the  individual  colors — is 
ascertained  in  the  same  way  us  that  of  pure  while  (sl-c  above).  It  is 
not  without  importance  (see  text-books  npon  diseases  of  the  Kye). 

(rj)  The  results  of  the  ophthalmoscopic  exatninatioD  which  are  here 
of  interest  to  us  will  be  found  in  the  Appendix. 

The  diagnostic  value  of  ihc  electrical  reaction  of  tho  retins  c&nnot 
be  determined,  hence  wo  pass  it  over  here. 

Hearing. — Functional  test.  We  ascertain  the  distance  at  which  a 
whisper  can  be  heard  (a  hoalihy  person  in  a  closed  ronm  can  cateh  it 
at  a  distance  of  about  twenly-fivo  metres).  We  also  employ  the  tick 
of  a  natch,  which  has  previously  been  tested  upon  healthy  persons,  to 
ascertain  the  distance  at  which  it  cnn  be  heard.  As  a  matter  of  course 
each  ear  is  to  be  examined  separately,  and  the  ear  not  being  examined 
is  ti  be  closed.  To  this  also  extends  the  tenling  of  the  behavior  of 
the  eonducltvity  of  tlie  bones:    a  normal  person  does  not  at  all  or 
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kit  oomprctuiion  or  ncarius,  or  of  il*  terminations  in  tlie  lubrrinUi. 
Subjociivt:  nuiliiorj  •comtionit.  u  signs  of  discMO  <>r  th«  aouuslJc 
nacli^iis  of  the  obiongiiCa,  or  of  thv  ninUtory  trimt  in  iw  centnil  ooursv, 
or  of  the  nuilitory  centre  of  ibo  corri-x  in  tlio  temporal  lobo,  nns  very 
rnre,  if  not  uiirelial)!*.  Il  i»  vtry  worlliy  of  nuto  tliat  tinnitui  iiuritim 
niA}- joinctimM  iiiti-oiluo«  an  attack  nf  ini^raiii«,  apoplexy,  or,  lut  an 
uurii,  an  fpileptlc  aClaclt. 

Tinnitus  annum  may  occasionally  bo  combined  with  iliiuiinvM 
'  (nerviis  vestibularis) ;  this  is  much  the  most  pronounco'l  in  M^ni^ro's 
Markdl  ringing  in  the  cars  may  bocomo  tbe  source  of 
Ic«l  disturbancv. 

In  order  to  make  a  dts^osis  of  word  deafness,  or  of  sensory  aphasia, 
it  ia,  of  coiinv,  necci>»arv.  as  a  preliminary  condition,  to  determine 
whotlier  the  houriiig  is  good. 

Lastly,  attention  must  be  Mpecially  called  to  the  fact  that  a  uni- 
lateral disturbance  of  the  hearing  may  have  entirely  escaped  the 
attention  of  the  patient. 

Smtll. —  Testing  il«  function.  For  this  purpose  we  may  employ 
eunpbor,  petroleum,  perfumed  spirit,  and,  u  disgusting  matcrini, 
uafoctida ;  but  not  ammonia  or-acetic  acid,  because  even  a  very  slight 
amount  of  the  vnpor  of  these  (substances  may  irrilato  the  trigeminus. 
We  lint  test  one  side  and  then  the  otjier  We  do  n<il  here  describe 
the  examination  of  the  nose  with  the  nasal  speculum. 

A'loamia  [loea  of  tho  sense  of  soiellj  of  neuropathic  origin  ia  not 
very  frequent.  It  occurs  in  processes  in  the  anterior  cranial  fossa  and 
the  anterior  portion  of  the  brain  which  lead  to  compression  of  the 
olfactory,  as  from  tumors,  meningitis,  hydrocephahi^:  and  here  it  is 
also  due  to  compression  of  the  olfoctory.  Unilateral  anosmia  has  been 
observed  as  an  associated  phenomenon  of  total  hemiameslhesia  In  lesion 
of  the  posterior  portion  of  tlie  internal  capsule — i)f  course,  on  the  side 
opposite  to  that  diseased.  But  in  exact!/  the  same  way  we  may  have 
unilateral  anosmia  with  hvsterical  bemianieethesin. 

It  is  rare  to  bare  anosmia  from  lesion  of  the  nerves  passing  off* 
from  the  bulb  in  the  ethmoid  bone,  when  this  bone  is  fmetured.  Bat 
it  is  always  to  be  remembered  that  the  most  froi|Uetit  cause  of  loss 
or  diminution  of  the  sense  of  smell  is  disease  of  the  nasal  mucous 
ffiembrane.     It  is  further  to  be  noticed  that  in  old  age  anosmia  aom«- 
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tiu<a  occurs  witboui  any  notablu  patJiologicsJ   cuiae  (ktrapbr  if  ii  I 
ol&ctor/). 

In  very  isolated  cuta  the  diUarlMOce  U  to  bo  nlefT«d  to  p*Bf™| 
of  tho  trigeininua ;  tfau  is,  to  ibo  dryaeas  of  the  nasal  naeoa  i 
bnino  <lue  to  the  jural yeiii. 

llypern^mia  and  oamio  panestlicsia (parosmia)  occur  in  hyMmi 
inwiaity,  and  as  an  atira  in  genoine  epilepsy. 

R^-gnrdinjr  the  ftignificanoe  of  the  noM  as  a  point  of  Jeparan  : 
diMosc  wittiiu  tlic  cmnium,  com[iaT«  liirtlwr,  pp.  SAS— 9. 

TMU.  —  'Ve»tiag  iu  function.  We  test  it  for  the  recogaitiati 
salt,  augar,  vinc^iir.  iiml  quinine.  Wc  also  make  a  t«st  by 
[lie  same  ordpr  of  AiicocMiion  of  nil  these  substances  when  «ipg 
ilituted.  Then  follows  ihf  testing  of  a  circumscribed  portiMkofdi 
tongue,  B3  first  one  and  tlien  the  other  half  of  the  tongue,  tba 
anterior  two-tbirds  m  coniitared  villi  tlii?  pasteriur  one  tliirtl, 
the  former  [mrtion  i.i  «up|i1iud  by  the  chorda,  the  Inttor  by  the  slaM»- 
pharyn^^ciui.  For  ihiA  piirpa^e  we  wijie  the  tongne  soravwlist  in. 
apply  to  ii  a  very  little  of  tlio  [^test]  Suid  with  n  glass  ml.  n-tnore  ur 
BurpluH  mid  havu  the  toti^^iie  ittiii[ily  drawn  back,  but  witliuut  sni 
further  motion.  Although  tliis  metliod  isflomewluit  iloubtfal,  since* 
portion  of  the  hnril  atii]  Auft  piilnti',  which  cannot  bu  exactlr  defui*<i 
also  jiiDutesAai  the  flentio  of  tiute,  yet  it  seems  practicable,  as  (blloi 
(ram  its  paiiiive  results  in  certain  cnses  of  fiicial  pat^yns. 
more  exact  methorl  uf  nut  ilrawin}^  the  tongue  back  into  the  mo 
after  the  test  .Hubstaiicu  hus  hrvn  put  upon  it,  thus  to  vliminate 
assistance  of  the  palate,  has  the  disadvantage  thut  then  oven 
in  health  can  only  imperfectly  ta.ile. 

AfffiiKit  []u»a  of  the  sense  of  taste]  on  one  side  of  tlir  loneue ' 
observed  with  tutal  hemianteathesiti.  Unilftteral  ageiuU  of  the  anterior 
portion  of  the  tongue  occurs  aUo  from  peripheral  chorda]  paralrsis. 
and  this  ia  (he  case  whether  it  involves  injury  of  tlio  branch  of  the 
trigeininua  tui  far  as  the  Crasserian  ganglion,  or  of  the  second  branch 
from  there  to  the  spheno- palatine  ganglion,  or  of  the  &cial  between 
the  geniculate  g:inglion  and  the  point  whore  the  ohorda  is  given  off, 
or  of  the  commiHuriil  portion  butWM'ii  the  fillh  and  seventh  nerve 
a.  petn>Aus  superf.  major.     Total  aj'cu.-'tit  poinU  IQ  hysteria. 

Moreover,  the  fineness  of  the  tuste,  iw  well  a:*  of  »mell,  varies 
with  the  individual. 
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DISTCRBANCE8   ftF  THK   VmBTATrVB    StSTSU    ITS   NbKV0U5 

DlSRAfiKS. 

Wv  iniMl  here  limit  our^elvca  to  a  brief  enuiueration  of  tlie  most 
tiiDporlnrit  poinu. 

1.  Qtneral  Phtnomtna. 

Tht  spopleetio  babit  (iihort,  thick  neck,  red  fucc,  full  cliest,  abun- 

[duiit  layer  of  fit)  dcetdodl;  itrctlispoaes  to  bemorrhage  of  the  brain. 

but  tbi4  sW  occurs  Twy  frequently  eveii  in  very  lean  nixl  anrensic 

iBubjecU,     In  other  reapcotfl  tbe  geneml   Imhit  Aoee,  not  |>re<li.4|)(Hie 

indiviiliuUii  to  diseases  of  the  »ervoua  oyiitem. 

NervouH  di*«iJ««  nflcct  the  nutrition  in  a  great  variety  of  ways, 

^sometime*,  for  a  long  timr,  not  nt  nil,  and  again  very  decidedly.     It 

dopcniU  cliicHy  upon  the  aceoinpttiiying  vt^ctntivo  disturbance* :  fever, 

i  decubitus  (which   sev)  and   tlio  vnriouM   disturbiuice*  of  individual 

intfTnal  organs  to  be  mentioned. 

A  tuberculous  nature  of  a  local  dixctwe  of  the  brain,  or  of  a  mmin- 
ptis  mny  bo  suspected  (luidu  from  poiwihlo  tuberculosis  of  the  lun^ 
ofiila,  hectic  fever]  wtien  the  nutrition  is  decidedly  poor.  The  bbbio 
ttiinj;  i«  true  with  respect  to  carcinoma. 

Fever  occurs  in  discuses  of  the  nervous  syst«in :  (a)  if  the  disMsa 
Litaelf  is  of  an  inflaininntory  or  infectious  nature;  {h)  if  it  causes 
etative  disturbances,  ns  decubitus,  cystitis,  etc.,  which  in  turn 
give  rise  to  fever;  (r)  in  many  ca!»es  where  the  elevation  of  the  torn- 
pemture  is  supposed  to  be  of  a  neurotic  character:  in  progressive 
paralysis,  in  injury  of  the  cervical  spinal  cor<l,  which  is  not  fatiil 
(here,  ucconling  to  Naunyn  and  Quincke,  Uie  increase  in  the  produc- 
tion of  heat  rises  to  44  C.  [^=11'2°  F.J).  in  tetanus,  in  severe  epileptic 
attacks. 

Diminution  of  temperature  is  likewise  seen  in  progressive  paralysis, 
and  with  injuries  of  the  cervical  spinal  cord. 

2.  DUturbaacei  of  the  Rf»piralon/  Apparatm. 

Note.  Certain  aflTections  of  the  nose  (nasal  polypi,  enlargement  of 
the  turbinated  bonea,  chronic  catarrli)  atatiil  in  a  peculini',  often  causal 
relation  to  various  neuroaes,  espc'ciiilly  to  bronchial  a-iltima,  to  nervou.i 
afiections  of  tlte  heart.     The  nose,  through  the  ethmoid  bone,  may  be 
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WtMB  tbcrv  u 
I  sad  tbdr  ecntn*  ta  tbt 
tnl«  wriifaratioe  Sat 
;A»}Mjmx  i*  tb*  Appendix.  VT* 
■1m  ra  hyUnit. 
I  ONgh.  «lucb  nsT  ttocnr  n 
lE^k  tnstitm  ooa^  to  ■ttocfc* 
irf"  Ik  aevaat  dander.  It  is  prodwal 
bjr  imtadcm  of  the  *^bb  V  !«■«>  of  the  brooclna]  fduida.  or  it 
•eons  ta  taba  aad  hjneria. 

Djfipmmai  mc  wbat  was  said  legw  Jag  sslhw  b  eooacctioa  wjtii 
dke  BflML  It  ocean  also  ia  aneaus,  sad  b  SDaittimcs  tb«  most  pnan- 
nent  symftam  ia  eliroaie  annaia,  and  la  iliab«4«B.  I^Astltr.  djnspooa 
b  eaased  Iit  functional  aad  tnte  paralTss  of  tlw  nspiratorr  onMlflL 
Willi  the  btt«r  we  take  into  conaideraUoo  the  tncta  of  the  aoTTO, 
the  nerve  eentrcs,  cspecisUr  ibe  respiratonr  centre  in  tli«  balb.  Uy*- 
ponea  it  caased  alw  bj  tonic  and  rapidlv  tvcamDg  clonic  fpastu  of 
lli«»e  masdcs.  Id  bysteria  there  u  grtsi  distarhaace  of  the  braalh- 
ing:  extmncljr  npid  saperGdal,  or  laboreil,  deep,  panting  breathing, 
and  temporary  fixation  of  the  diaphngm.  (Regarding  Chejme-Slakei 
fhviionK-non,  rr<e  p.  92.) 

Th«  conilitioa  of  the  longs  nod  the  character  of  the  spntuiD  are 
«hieflj  rrgardal  from  two  poinu  of  view:  the  determination  of  a 
tobcrcnlwis ;  and,  becanso  a  ODiineclion  between  fetid  broncliita, 
absocsn  or  gangrene  of  the  lan^,  emphysema,  and  pnralcat  nt^iin- 
^tis  nnd  obsccm  of  the  brain  ba*  recently  been  recognised. 

8.  iMtturiaimtt  in  thr  Circuliiterff  Apparattu. 

Heart.  Thta  lias  mo't  important  reiationa  to  hemorrhages  and  em- 
bolic Boneniog  of  tbe  brain :  hypertrophy  of  the  left  ventricle  brow 
tlic  occurrence  of  beraorrhage  (oontracled  kidney)  and  ral«ular  endo- 
cardjlis.  In  case  of  weak  heart,  thrombi  existing  within  the  bean 
(ibe  anricular  appendix),  may  cuum  emboli.  Atheromn  of  the  Tcaub 
IlkewiM  may  cause  hemoi'rhage,  emboli,  and  local  tiiromboais  uf  the 
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iis  of  the  brain.     Bat  often  ADeurism  of  the  minute  artoricc  of  tlie 
tmuu  cauaea  hemorrhsgee  nithout  there  being  nity  ntbcroma  of  die 
reaseU  of  the  body.    Whenever  there  is  loss  of  conHciousneas,  but  e»pe- 
taalXy  in  everjf  case  of  apoplexy,  and  of  paralysis,  which  is  to  bo  referred 
■  the  brain,  the  heart  and  vessels  are  to  be  most  carefully  examined. 
Palpitation  and  pain  (angina  pectoris)  occur  in  organic  Jisease  of 
lie  heart,  in  simple  nervoosnesa  (heart  neuroses),  in  hysteria,  in  Base- 
low's  disease,  and  in   nicotine  poisoning.     Hence  tlicse  phenomeu 
nay  have  great  iHveraity  of  significance. 
Much  has  already  been  said  (p.  23Tfif.)  regarding  the  anomalies  of 
eijuency  of  the  piilae      Temporary,  seldom  continuous,  i|iiickcning 
lef  tlie  pulse  occurs  in  neuroses;  but,  besides,  paralysis  of  the  vagus 
the  vagus  iiuolcua  (neuritis,  bulbar  paralysis)  ijuickens  the  pulse, 
a,  also,  canitad  a  gallop* rhy  tit  m  (see  p.  2'2U). 
The  vasomotor  disturbimoes  arevxtreinely  mimifolil  and  interesting. 
It,  acconling  to  our  prenent  knowledge,  are  selilora  of  dingmutic  im- 
portance.    There  mu.tt  be  mentioned  the  unilateral  palencns  or  redness 
l^f  the  head  in    many  cases  of  mi;^ine  (bcmicraDia,  sympathetJoa 
tica  and  sympathetica  paralytica);  unilateral  [taleness  in  hysteri- 
r1  hcmianiRsthotia.    Wc  yh»orve  cyanosis,  coldneis,  a•^lonll^  ettpecinlly 
^frriinontly  in  cerebral,  sometimes  also  in  spinal  (poliomyeliti*  scut.)  and 
in  peripheml  paralysts,  and  in  hysteria.     Scu.4ations  of  beat  of  tlia 
skin  in  Baaedow's  diseoeo—pcrbap^  also,  in  [Kiraly*is  agilans — an;  to 
be  referred  to.  vasomotor  influunues.     Kegnnling  the  •ccretiuii  of  per- 
spiration, see  p.  86f. 

LcM?al  asphyxia  (cyADO«i)<,  coldneiis)  and  spontaneous  symmetrical 
gangrene  is  observed  in  general  neuroses,  peripheml  neuriti*.  but  also 
in  acute  infectious  disease*,  diabelca,  and  ergotism. 


4.  Daturbanett  eftht  Digtttit'e  Apparattu. 

Very  much  has  already  been  said  upon  this  point,  hence  reference 
Is  made  to  p.  284fr. 

AnuHibc-iia  of  the  pbnrynx  may,  exceptionally,  be  eridencc  of  a 
palpabli'  dincoac;  it  is  a  much  more  fre(|uent  and  important  symptom 
of  hysteria. 

Increase  in  the  aecretion  of  saliva  oocurs  in  psycboscft,  idiotism,  also 
in  bulbar  paralysis;  in  all  threw  cases — in  tbe  first  from  inallontioB, 
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io  tlie  latter  from  simuluncoiis  (Mnlyais  of  the  lips,  toagncwl 
des  of  (lefilutition — tlie  secrctiou  mmetimea    runs  out  of 
But,  (or  ibe  same  ronton,  iii   bulbar  paral^is   tfaa 
from  the  moutli,  although  it  is  Rot  increased  in  amoant. 
secretion  of  ealiva  is  seen  chieflj  in  GicisI  parmlyais  (MCcrvMrr 
the  chorda  t,vmpani). 

Wfl  are  also  to  bear  in  mind  tbc  nervous  ilysp«p«ia«.  wbici  di*)i 
divided  into  psychical  distnrbancva,  as  dyspeptic  dilEcultia  «itk  f 
fectly  normal  digestion,  and  nervous  diKurbaQc<<«  of  seentiai  ir^ 
the  motor  function  of  the  stomach.  The  disgnatiit  ut  to  be  detviMil 
by  an  examinatioti  of  the  contents  of  the  scomaoh. 

Aa  was  previously  mentioned,  romitiog  lakes  plncv  in  all  IdaJi' 
disease  of  the  brain,  especially  in  ^oso  that  develop  rapidly ;  fsKbt 
very  especially  in  tlie  course  of  diseases  of  the  ceMiollum.  Itiiih 
to  be  mentioned  that  there  is  vomiting  with  migraine  and  hyitaa 
Gaitrio  criM*  are  attacks  of  very  severe,  ofU>n  widdj-ni&iUl 
cardialgia,  associated  with  vomiting  (byponicidtty ) ;  they  areaptn 
liaritT  of  tabes,  and  not  infrei|Uently  they  arc  for  a  long  time  miio- 
dentood.  Intestinal  crises  (attacks  of  cotic),  and  those  involri 
rectum  (severe  tenramua),  are  rare  occurreocea  in  lahos. 

With  a  number  of  nervous  disturbances,  especially  in  chil 
must  think  of  intestinal  parasites.  They  may  cause  nervutut  agii 
marked  nervousness,  attacks  like  migraine,  and  spasoks.  It  u  lui 
unimportant,  although  very  infi^quent,  that  the  licnia  Kolinin  oii 
infect  the  subject  who  has  it  with  cyslicercus  [ccllalosiej  :  lbll0,soa>^ 
times,  cysticerci  may  develop  in  the  bruin,  in  the  eye. 

Uabitual  constipation  is  especially  frcKjnflDt  in  all  kinds  of  diseMM 
of  the  spinal  conl.     ^(nrkcd  retrnlio  ithi  is  very  oOen   deneniM 
upon  weakness  or  paralysis  of  the  abdominal  muscle«i.  per 
abdominal  pressure. 

Incontinentia  ah'i  is  partly  the  result  of  inattention  on  the' 
idiots,  the  inttanc.  those  who  arc  unconscious;  on  the  other  hand,  it  a 
evidence  of  paralysis  which  cithiT  only  manifests  itself  by  the  &ct  tlia 
tint  StoiA  onnnut  bo  retained  long  after  the  first  Wnoo  of  dpsiro.  or  tltt 
only  the  fluid  stool  cnnnat  l>o  heM  buck :  lostly,  that  solid  tta  well  a 
tliin  atool  passes  oa.ch  time.  This  distnrbiuico  may  occar  ^om  inter 
ruption  of  the  reflex  arc  cenlripetally  from  the  rechim  t*>  the  tambai 
portign  of  tho  spinal  cord,  and  theiico  again  to  the  sphiuotor  oiiuokK 
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by  interruption  of  the  Iraots,  centripetal  an<l  cetitrifagal,  botwoeo 

Itiie  lumbnr  coni  nnd  the  brain  (voluntary  defecation).     Involunlar; 

liscliarge  of  tlxt  KlooI  UkewiDe   titkos  place,  particularly  in  .ipinnl 

both  of  the  loiabar  cord  and  of  the  portion  above  it.     In 

he  latter  cnso  the  diwhnrge  Beemfi  to  be  regulated  liy  the  alHencc  of 

L'flex,  but  without  the  influence  of  the  will ;  on  the  other  hand,  in 

IwtructioD  of  the  lumlmr  cord,  the  reflex  n.t  well  aa  the  voluntary 

nfluence  is  annulled:  the  sphincter  ia  relaxed,  the  HcybaU  eftcape  a» 

Itlioy  are  carried  down  from  the  intestine.     The  tome  thing  is  also 

rred  in  very  great  prostmtion. 

5.  Diatiirhitni-ft  of  the  Urinary  Apparatut. 

Oliguria,  nnitria,  alito  polyiirim  may  tcmpornrily  alfect  bystcricol 
Uients,  Polyuria  (diabctcti  in»ipidu«)  and  aUu  f;luco!iuria  are  ob- 
grved  temporarily  or  continuously  with  loeal  ditooMS  of  the  oblongata, 
or  a  very  short  lime  in  tabes,  and  whi^i  there  ia  conKdcrnblc  incr«A»o 
tef  the  iniracraoial  pressure.  On  the  other  hand,  in  genaine  diabetes 
[metlitus  there  are  <>b»crv«<l  a  niimbor  of  nervous  distiirban<:i.^« :  neural- 
gia, neuritis,  deep  disturbances  of  the  nutrition  of  the  skin  and  the 
subvntaacous  cellular  tissue,  and  coaiu  whieli  appeani  eithL<r  slowly  or 
suddenly  like  apoplexy. 

Cystilifi,  from  the  slightest  to  the  most  severe  form,  is  observed 
when  there  is  difficulty  in  emptying  tlio  bladder  [which  see),  and  eape- 
c-inlly  (but  not  exclusively)  afttr  tlie  use  of  the  catheter.  It  ia  par* 
tieularly  au  iinportant  and  frequent  complication  of  myelitis  transversa 
and  of  tabes. 

Farther  particulars  regarding  tlio  condition  of  the  urino  are  given 
in  connection  with  the  urinary  apparatus  itself. 

Involtintary  passage  of  the  arinc  occurs  in  the  insane,  with  idiots, 
in  the  state  of  unconsciousnens  in  severe  diseases  of  any  sort;  fur- 
ther, as  a  special  form  of  disease  in  enuresis  noctumn. 

Rrtentio  tt  incontinentia  urinee,  however,  have  an  i^pecial  role. 
With  the  former,  the  patient,  when  urinating,  must  prcn  or  wait  a 
little,  when  the  nrinc  gradually  eotnes  in  the  ordinary  way,  or  else  it 
escapes  ver^*  slowly  in  a  small  stream,  or  the  bladder  cannot  empty 
itself  nt  all  and  the  catheter  must  be  used.  Incontinence  0^00  Rntt 
uianifoflis  itself  o-t  under  reflex  control,  but  the  urine  is  passed  inde- 
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in  the  Utter  from  simtJtatieous  paraljrsis  of  the  l>p>>,  tongue,  nnd  nia»- 
cles  of  deglutition — ihe  secretion  Bometimps  runs  out  of  the  nioutb. 
But,  (or  the  same  reason,  in  bulbar  pamijrwii  iho  accretion  eacapa 
from  the  mouth,  allhough  it  is  not  increased  in  amount.  Diminished 
secretion  of  saliva  is  seeu  cliiefl;  in  bcial  paralvsiii  («c«rctorv  fibrca  in 
the  chorda  lympani). 

We  are  also  to  bear  in  mind  the  nervous  dy^pepeius  which  may  W 
divided  into  psychical  disturbances,  as  dyspeptic  difficulties  with  p^- 
foctly  normal  digestion,  and  nervous  disturbances  of  secretion  or  of 
the  motor  function  of  the  stomach.  The  diagnosis  Is  to  be  dvtemtJDod 
by  an  examination  of  the  contents  of  tlie  stomach. 

Ae  naa  previously  mentioned,  vomiting  takes  place  in  all  kinda  of 
diseaae  of  the  brain,  especially  in  those  that  develop  rapidly;  further, 
very  eepeciaily  in  the  course  of  diseases  of  the  cerebellum.  It  ia  also 
to  be  mentioned  that  there  is  vomiting  with  migraine  and  hysteria. 
Gattrie  cri*e>  are  attacks  of  very  severe,  often  widely-radiating 
cardialgia,  associated  with  vomiting  (hyperacidity);  Uiey  are  a  pecu- 
liarity of  tabcfi,  and  not  infrequently  they  aro  for  a  \aag  time  misun- 
derstood. Intestinal  crises  (attacks  of  colic),  and  thoso  involving  the 
rectum  (severe  tenesmus),  are  rare  occurrenoes  in  tabos. 

With  a  number  of  nervous  disturbances,  especially  in  children,  wt 
must  think  of  intestinal  parasites.  They  may  cause  Derrous  agitation, 
mariced  nervousness,  attacks  like  migraine,  and  spasoia.  It  ia  not 
unimportant,  although  very  infretjuent,  that  the  tetkia  solium  may 
infect  the  subject  nbo  has  it  with  cysticercus  [Gcllaloeae] ;  thus,  aoai»- 
times,  cysticerci  may  develop  in  the  brain,  in  the  eye. 

Habitual  constipation  is  especially  frequent  in  all  kinds  of  disesMa 
of  the  spinal  cord.  Marked  retenlio  airi  is  very  often  dependent 
upon  weakness  or  paralysis  of  the  abdominal  muscles,  perha|»  froa 
abdominal  pressure. 

Itu&Htittentia  alvi  is  partly  the  result  of  inattention  on  the  part  of 
idiots,  the  insane,  those  who  are  unconsciotiii ;  on  lh«  other  hand,  it  is 
evidence  of  paralysis  which  eithi-ronly  manifesta  ilaelf  by  the  fact  that 
the  stool  cannot  be  retainer]  long  after  the  6rst  sense  of  desire,  or  that 
only  the  fluid  stool  cannot  be  held  back ;  lastly,  that  solid  as  well  ae 
thin  stool  passes  each  time.  This  (lislurbaitce  may  occur  from  inter- 
ruption of  the  reflex  arc  centripetally  from  the  rectum  to  the  luiabar 
portion  of  the  spinal  cord,  and  thence  again  lo  the  sphincter  musclea, 
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hj  interruption  of  tlie  tnwta,  wntnpelul  aii<l  centrirugul,  between 
"■tlic  lumbiir  conl  nn'l  tlio  brnin  (vtilnntary  defeoation).  ItirnlunUirv 
!*■  ilisclturge  of  iho  tttool  Iikewi#o  tivkos  plic«,  pnrticubirly  in  Hpiiml 
'■'  ilisoflscs  both  of  the  kmbnr  cord  aatl  of  Uie  portion  above  it.  In 
y*  tliL'  I»tt«r  case  the  tlisclinr;;e  iiecins  to  be  regulated  by  Uic  absence  of 
X,  but  without  the  inBuence  of  tlie  wil) ;  on  the  othur  ham],  in 
Qctioii  of  the  lumbar  eoni,  the  rcBt-x  us  wl*)!  as  the  voluntary 
nduoncv  i«  annolJed:  iho  sphincter  is  relaxed,  the  scybala  escape  us 
hey  arc  carried  down  from  the  intestine.  The  same  thing  is  also 
ibscrved  in  very  great  prostration. 

5.  DitturtutncM  of  the  Urinary  Apparattu. 

Oliguria,  anuria,  also  polyuria,  may  temporarily  aRicct  hysterical 

Ipalipnts.     Polyuria  (diabetes  insipidus)  and  also  glacosuria  are  oh- 

erved  temporarily  or  continuously  with  local  diseases  of  the  oblongata, 

Ifbr  a  very  short  time  in  tabes,  and  when  there  is  considerable  increase 

the  intracranial  pressure.     On  the  other  hand,  in  genuine  diabetes 

Ftnellitus  there  are  observed  a  number  of  nervous  disturbances :  neuml- 

[gia,  neuritis,  deep  disturbances  of  the  nutrition  of  the  skin  and  the 

feubi-utanoous  cellular  tissue,  and  coma  which  appears  either  slowly  or 

suddenly  like  apoplexy. 

Cystitis,  from  the  slightest  to  the  most  severe  form,  is  observed 
when  there  is  difficulty  in  emptying  the  bladder  (which  see),  and  espe- 
cially (but  not  exclusively)  after  the  use  of  the  catheter.  It  is  par- 
ticularly an  important  and  frequent  complication  of  myelitis  tranArena 
and  of  tabes. 

Further  [mrticulars  regarding  the  condition  of  tbe  urine  are  given 
in  connection  with  the  urinary  apparatus  itself 

Involuntary  passage  of  llie  urine  occurs  in  the  insane,  with  idiots, 
in  the  state  of  nnconscioosness,  in  severe  diseases  of  any  sort;  fur- 
ther, u  &  special  form  of  disease  in  enuresis  noclurna. 

Aetenfio  et  ineonfinenlia  urinip,  however,  have  au  especial  rule. 
With  the  former,  the  patient,  when  urinating,  must  press  or  watt  a 
little,  when  the  urine  gradually  comes  in  the  ordinary  way,  or  else  it 
escapes  very  slowly  in  a  small  stream,  or  the  bladder  cannot  empty 
itself  at  all  and  the  catheter  must  be  used.  Incontinence  oflen  first 
manifests  itself  as  under  reflex  control,  but  the  urine  is  passed  inde- 
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peudenti;  of  the  viU,  or  simultaneously  with  retention  there  in  as 
aft«r-trick)itig,  or  on  eecape  of  the  urine  wbile  laughing,  coughing,  or 
in  severe  cases,  as  iBchuria  paradoxa :  the  bladder  is  not  coin|iletdjr 
emptied,  sometimes  r^nains  alvrajs  abnormallj  full,  bat  from  time  to 
time  some  of  its  contents  escape ;  in  tlie  most  »erere  cases  the  urine 
trickles  continually  from  the  con«tantly-full  bladder.  In  the  latur 
cues  there  ia  complete  paralysis  of  the  bladder  (generally  of  the 
debUBor  as  well  as  of  the  sphincter). 

An  involuntary  passage  of  arine  which  is  under  reflex  ooatrol  re* 
quires  an  intact  reHex  arc:  (a)  healthy  mucous  membrane  of  the 
bladder;  (S)  sensitive  muscle;  (c)  nerves;  (</)  lumbar  spinal  cord; 
(f)  nosclee  of  the  bladiler — hence  jt  occurs  with  an  intact  lombar 
cord,  but  one  which  is  cut  off"  from  the  brain:  myelitis  transversa 
dorsalis,  ccrvicalis,  or  traumatic  and  other  spinal  transverse  leaion. 
We  meet  wilh  complete  paralysis  of  the  bladder  chiefly  in  lesions  of 
the  lumbar  cord.  All  kinds  of  bladder  disturbance  occur,  frain  the 
slightest  to  the  most  severe,  in  tabes.  Diflerenttal  diagnoeta  comes 
chiefly  into  consideration  from  the  fiict  that  disturbances  of  the  bladder 
are  absent  in  multiple  neuritis  (as  against  tabes):  further,  in  amyo- 
trophic lateral  sclerosis,  polio- myelitis  (as  against  myelitic). 

We  have  still  to  mention  the  [frequent,  but  nut  invariable]  invoi- 
untary  passage  of  urine  in  attacks  of  genuine  epil^y;  it  is  wanting 
in  hystero -epilepsy,  and  so  it  ia  important  for  differential  diagnoeis. 

Bladder  crises  (painful  tenesmus)  are  observed  in  tabes. 

Lastly,  it  is  to  be  citeil  that  tiie  most  varied  conditions  of  irritation 
of  the  penis  (especiatty  phimoiiis)  may  lead  to  enunwis,  poUntion, 
oth«r  nervous  disturbances  of  various  kinds. 


6.  DiiitttrhaHcet  of  the  Oenitat  Apparatus. 

The  various  anomalies  of  the  male  genital  function  may  be  almost 
entirely  (wilh  the  exoeplion  of  aEo5fipcrmia  and  aspermatijim)  func- 
tional and  organic,  and  in  the  latter  case  again  may  mt  apoo  a  ner- 
vous an  well  as  some  other  form  of  disease.  From  tlie  standpoint  of 
^agnosia  of  nervous  diseases  the  decline  of  the  genital  function  b 
chiefly  of  importance  in  tubes,  aa  against  chronic  multiple  nenritia. 
On  the  other  hand,  differential  diagnosis  from  neurasthenia  spinalis  ■ 
often  necessary,  and  it  is  to  be  remembered  that  in  the  latter  disease 
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lli<-re  ranv  also  be  lon^-oontinue'l  marked  fiinctiana.1  ilisturhancfl  of  the 
itclivitv  of  t)ie  sexual  function. 

Of  tlie  female  genital  apparntu*  very  little  needs  to  be  said  here. 
An  ener^^etic  reaction  has  taken  place  against  the  etiological  relation, 
furmerly  very  strongly  claimed,  between  anatomical  disturbances  and 
bysterio,  trbich  reaction,  in  turn,  is  going  too  far.  In  our  opinion, 
there  is  no  dirnbt  thai  in  women  diseases  of  a  scsual  character  may 
cauae  hysleriu,  certainly  more  than  other  conditioos  which  tend  to 
weaken  the  nervous  system  do. 

Tlie  so-called  painful  ovary  or  ovarian  hypencsthesia.  sensitiveness 
of  the  hypogastric  region,  especially  on  the  loll  side,  to  pressure  opon 
thin  spot  (which  liaa  nothing  to  do  with  the  ovary)  is  not  unimportant 
in  hysteria  and  sometimes  causes  sn  hysterical  spasm ;  also  [pressure] 
tetimes  arrests  an  existing    attack    [Charcot],     Similar  hyslePtK 

lous  Konos  roty  exist  in  other  regions  gf  tlie  body  in  hysterical 
BubjeclB. 

7.  Pi$fnrhitnet»  of  th«  Skin. 

A  numbi-r  of  dinciuies  of  the  skin,  a[>art  from  the  s|>ecial  provineo 
of  dermatology,  rest  upon  a  neurotic  basi.H,  as  herpes,  fometimcs  prob- 
ably also  ]>cmphignR ;  further,  the  so-called  glassy  akin ;  at  any  rate, 
each  of  these  may  be  regarded!  as  a  disease  of  the  peripheral  nerve*. 
fferpt$  lottrr,  especially  when  it  involves  the  intercoitciil  nerves,  has 
a  special  signiRcance:  it  has  its  origin  in  compression  of  the  spinal 
cord,  in  tal>es,  meningitis  spinalis  (here  probably  eniirt-ly  from  the 
roots  of  the  nerves),  in  diteaso  of  the  spinal  ganglion,  and  in  periplieral 
neuritis,  in  all  these  cases  genermlly  associated  with  neuralgic  pains. 
But  herpes  also  occurs  in  tlie  r^ion  of  any  otlier  ncrveJt,  as  the  tri* 
gem  inns. 

Regarding  herpes  labialis,  etc.,  seo  under  aculo  gcnend  disen-ios, 
p.  50. 

In  all  diseases  of  the  nervon*  system  we  must  search  carefully  for 
any  evidences  of  syphilis,  not  only  npon  the  skin  but  also  in  the  other 
organs  whicli  come  under  consideration. 

Iteguntiug  local  perspiration  (see  y.  88)  we  sometime*,  although 
rarely,  have  local  anidrosis.  Among  tbo  Islty  the  Iom  of  perspiration 
of  the  feet  plays  an  im|>ortant  part  as  the  suppotti-d  <:ii.wc  of  a 
number  of  diseases,  particularly  spinal,  as  tabes ;  it  is  probably  a  con- 
secutive, and  in  itself  an  indifferent,  phonomoDon  of  this  diaewc 
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llemorrltiigra  of  tho  skin  occur  spontaiieougly  in  hTstcria,  aa  cart- 
o«ti«fi ;  panctiform  occhymoscs  may  bo  observed  upon  (lie  face,  chiefljr 
in  tlie  nwgliborliooU  of  tbe  eyes  aft«r  epileptic  attacks.  Here,  aian, 
yro  more  frequently  have  hemorrhages  in  the  conjunctiva.  (letnnr< 
rhages  into  tbe  subcutaneous  tissues  take  place  after  injuries  receivtKl 
during  an  epileptic  attack.  The  signi6cance  of  hemorrhages  intu  ihv 
i^kin  an<l  subcutAneous  cellular  tissue  of  the  head  (especially  about  tbe 
eyes,  and  of  the  nose  in  fracture  of  the  base  of  the  ^ull),  is  treat«J 
of  in  tbe  works  upon  Surgery. 

Deeufiiiua  is  an  ulceration  of  the  skin,  then  of  the  subculam-oos 
tiMue  and  somotimes  of  the  deeper  lissucii,  and  even  of  the  bone 
itseli!  It  occurs  in  dependent  portions  of  the  body  apoo  vkich  the 
patient  s  weight  re.'^ta,  and  particularty  where  the  skin  covers  hoaj 
prominences,  as  the  sacrum,  the  heels,  the  scapulae.  Want  of  clean- 
lineas,  and  lying  npon  the  sacrum,  especially  when  there  is  inconti- 
nence of  fltoiil  and  urine,  arc  very  marked  exciting  causes. 

1.  i!>ecu/"Vuit  f-iifuf  (malignu-t).  It  at  firat  nuuiifostit  tUelfasaii 
erythema  «;(uibitivuiii,  tlicu  vesicU'H  are  generally  form<'d,  whose  bases 
become  necrotic,  from  which  the  destruction  proceeds  rapidly  both  iu 
nre^iand  depth.  Pressure  and  filth  are  marketl  cauMS,  but  pressure 
iilonc  niny  produce  the  ominous  cxuilntive  crythetnu,  as  on  iJio  inner 
sides  of  tbe  kncos  tvhrn  pressed  together  la  OMs  of  adduction  co&- 
tracturv.  where  we  oncv  itnw  an  euormous  decubitus  acutns  form  in  a 
few  day«.  Decubitus  acutus  has  boon  seen  by  Charvxit  in  hemiplegia 
upon  the  posterior  portion  of  the  paralyzed  side  two  to  four  days  after 
an  attack  of  apoplexy.  We  have  observed  it  only  in  severe  diaesM) 
of  the  spinal  cord. 

S.  Ordinary  deeahUua  occurs  only  when  tite  body  lies  so  that  pre*- 
Bora  is  made  upon  one  place  and  with  the  concurrence  of  nncteauniHs; 
it  may  be  entirely  prevented  by  proper  care.  It  also  begins  aa  an 
eiythema,  or  in  the  form  of  a  few  pustules,  or  a  cutaneous  hetnor- 
rhage.  It  occurs  in  all  organic  paralyses,  also  in  any  kind  of  caohexta, 
if  care  is  not  taken  to  prevent  it. 

Mdlperforant  [perforating  disease  of  the  fool]  is  a  deslniction  of 
the  skin  and  deeper  parts  of  the  foot,  especially  of  the  heel  [*oleTJ. 
It  occurs  in  tabes,  in  progressive  paralysis,  also  in  diabetee.  Itecenlly 
ulcerations  of  the  skin,  or  subcutaneous  tissues  in  syringo* myelitis  of 
tl>e  cervical  cord  have  been  observed  (Scfanltse). 
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Growth  of  bair  is  a  verv  notable  unomnlv  depLiident  upon  a  neo- 
rasis.     But  tbes6  change*  bare  no   indcpcmlcnt  dittgnoslic  signiG- 

The  nails  readily  become  clftw-like,  angular  and  brittle  in  long-con- 
dnued  fievere  peripheral  paralysis. 


8,  Bonr*  and  Jointa. 


.w« 


!  observe  lli«  arrest  of  growth  of  bones  after  severe"  central  paral- 

I  during  th«  period  of  childhood,  and,  likewise,  after  palio-m;eliti!i 

ita  il  is  generally  more  marked  than  nfter  encephalitis.     Abnormal 

ttleneaa  of  the  bones  is  frequently  seen  in  tabes.     In  si^vere  syringo- 

ilitis  of  the  oarrical  cord,  there  are  severe  trophic  disturbances  of 

bones,  as  fractures,  ]>cria3teal    inBamniations  with  separation  of 

^uesirum. 

Arthropathia  of  nil  kinds  are  to  be  observed   in  diseases  of  the 

lerrous   system:   1.  Organic   arthrofKttbia,  seldom  in  recent  beini- 

B;ia.  occurring  more  frequently  as  stiffness  of  the  joints,  is  easily 

iifimnded  with  stilToess  and  sensibility  from  contracture.     It  occurs 

old  hemiplegias,  and  is  also  to  be  observed  as  serous  effusion  with 

riuticular  swelling  or  as  severe  deforming  arthritis,  also  causing 

fimaation  ;  bolli  the  latter  occur  in  tabes. 

Joint  neuroses  occur  a-i  painful,  occasionally  exacerbating  affec- 

JODS  of  the  joint,  sometimes  with  points  of  pressure,  stiffness,  and 

itiucture,  the  two  latter  disappearing  under  narcosis,  but  without 

Lftny  sign  of  organic  disease. 

Under  the  name  of  aeronifgalia,  Marie  has  recently  described  a 
peculiar  disease,  wbicb  consists  in  a  giant-like  enlargement  of  the 
feet,  bands,  nose,  inferior  maxilla,  and  <;ertain  pnrti  of  the  skeleton, 
I  dependent  entirely  or  chiefly  upon  hypertrophy  of  the  bonesL 


FTHK   UlAaKOSTIC   VALDB   OF  THK  SYMPTOMS    IN   NERVOUS   DliJEASBS. 

Id  diseasM  of  the  nervous  ayntem  the  individual  phenomena  combine 
to  form  oompleie*  of  symptoms  in  m  mauifold  a  way  (much  more  than 
in  th«  diseases  of  any  other  organ-syntcm),  that  the  reprc:«cn(alion  of 
only  the  most  important  piiHsiblo  combinations  would  very  much  ex- 
ceed the  limits  of  a  brief  work  upon  diagnosis.  Moreover,  for  the 
introductory  Mtitdy  of  individual  iliMuwes,  wc  mast  confer  that  wo 
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think  tlic  tniHhod  of  »pccin1  pstliology  wliivh  oompictly  presents  t)i« 
pic-tiirc  of  didcuo  on  llic  lines  of  etiology,  anntomy  niiil  tympUyms  \» 
fiir  prcfcruble  to  the  introduction  of  «uch  oiinutiic  into  a  toxt-t>ook 
upon  (liiLgnosis,  M,  if  this  nnJ  that  phenomena  i»  pre^nt,  tbcn  tfa<^ 
disease  is  BO-aml-M;  but  if  ire  hnvc  tliis  anil  tlint  other  phtrnomeoa, 
tbm  it  is  some  other  itiMiuso  For  this  reaoon  wc  add  horv  only  %  few 
general  remarks 

III  di.>cii»cs  of  the  nervous  sjst«m  niucli  more  than  in  thove  of  the 
t&l  of  the  orgniiism,  the  imprcesioit  stands  out  distiactlj-  tlutt  we  in 
rcnlicy  huvo  to  o^timaic  the  phoaomcn.i  found  in  a  pati«nt  in  two 
ways.     Wc  must  ask  ourselves  r 

(a)  What  are  the  portions  of  tho  ncrroiu  system  whose  disease, 
juOgod  by  their  nature  and  location,  linx  caused  or  can  cause  the  pre» 
ent  phenomena?  This  proceeds  upon  our  knowledge  of  tlie  anatomy, 
physiology  and  pathological  physiology  of  the  nervous  syotem.  wbidi 
wu  must  acquire  as  perfectly  as  possible. 

(6)  Does  the  picture  formed  by  all  the  symptoms  correspond  witb 
any  disease  with  which  wo  are  now  acquainted?  Then  comes  the 
further  question : 

(r;)  What  light  does  the  etiology,  devetoptnent.  and  course  of  the 
disease  throw  it[x>n  iw  nature,  and  sometimee  also  a\roa  ita  location  ? 

The  linen  of  thought  dexignatcd  by  (a)  and  (Jt)  closely  interlock  ; 
gcnerully  both  are  einploy<-d  in  n  single  com.  Iu  ocruln  discmws, 
indeed,  wc  are  wholly  or  uiniimt  wholly  directed  to  the  Ibiut,  (ft),  which 
is,  so  to  speak,  unacientilie,  particularly  in  certalu  general  neuraeei 
or  functional  diseases  (ix-garding  which,  see  below).  Or  tlie  other 
hand,  we  are  fortunately  ahlo,  in  local  diseases  of  the  bniJn,  of  the 
spinni  cord  and  of  the  peripheral  ncn-e«,  to  proceed  upon  au  almost 
purely  a n atom  ico- physiological  basifr. 

In  order  to  make  a  ilingnosis  of  tho  location  of  a  local  dis««se, 
Wsiilnt  the  special  knowledge  requisite  for  ftudt  «  diserimination, 
one  must  have  a  certain  amount  of  practice  in  making  ooinhi nations, 
of  which  tlie  ability  to  keep  in  mind  the  topografJiy  must  form  the 
basis.  (Let  it  bo  here  once  more  repeated  that  oui  preliminary 
anatomicnl  remarks  do  not,  by  any  means,  contain  all  that  has  been 
positively  determine*!  and  is  intcri-Hting  to  know,  but  arc  rather  for 
the  purpose  of  instruction  in  topographical  thinking).  We  advise 
the  b^inner,  who  wishes  to  train  himself  in  this  dcpsrimeot,  to  bogta 
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riih  the  stiiilv,  fbr  instaDoe,  of  periph«»1  facial  parfiIjBii>  th«  different 
I  ooiubiimlionA  of  paralysis  of  cranial  nervoa  at  ihe  base  of  the  brain, 
jand  then  to  study  the  group  ofBymptoiiis  in  the  cerebral  centres. 

In  order  lo  arrive  at  a  conclusiori  regarding  the  location  of  a  local 
difteu.'te  It  i.t  reco  mm  ended,  as  the  result  uf  experience,  that  we  Hhould 
alnnya  attempt  (o  Intce  the  different  phenomena  back  to  a  focus;  but 
it  is  <'videDt  that  sometinie«  there  will  be  several  foci.  Moreover,  the 
probability  that  there  ia  only  one  focus  varies  with  the  auppoAcd  nature 
of  the  difcase;  thus,  for  instance,  a  glioma  almost  alwaj'a  occurs  m  • 
jl«  tumor,  while  metaiitatic  cerebral  ahscciucs  are  generally,  and 
bt^mbotic  foci  of  soilening  very  often,  roulliple. 
In  regard  to  local  diseases  of  the  brain  we  are  to  diatinguisli 
between  the  general  phenomena  as  respects  the  brain,  and  the  local 
I  •jmplMDa.  The  general  brain  symptoms  are  essentially  tliotio  relating 
'  Enennwd  intracranial  pressure,  and  may  comprise  : 
(a)  Psychical  disturbances  (alTecting  the  clearness  of  conscaoasncss, 
of  intelligence,  the  subjective  condition). 

(/>)  Puin  in  the  head;  dizaine^s;  rigidity  of  the  pupils;  spasms; 
ctrlnin  phenomena  of  organic  life,  as  diminution  of  the  pulse,  vomit- 
ing, etc. 

Affections  that  derclop  rapidly  and  are  of  limited  extent,  espe- 
cially hemorrhage*.  al»j  other  disturbances  ocouring  suddenly,  as 
emt>oli,  uiiually  protluce  the  mont  pronouneod  genonl  phenomena. 
Wc  cull  the  sudden  loss  of  consciousness,  sometimfls  combined  with 
one  or  other  of  the  phenomena  mentioned  above,  an  apopltctk  attack. 
Tlio  local  symptome  arc  divided  into  direct  and  indirect:  ihv 
fonner  ere  dependent  upon  disturbanccH  of  the  centre  and  the  tracts 
which  ere  regerdod  as  irremodieble,  the  latter  are  oaueol  by  all  sorla 
of  diittitrhancus  (oommotioo,  "ooUatoml  u'llema,"  anicmia,  etc.)  In  the 
neighborhood  of  the  elements  that  are  really  injured^listurbancce 
which  may  again  disappear,  and  which,  after  a  heniorrhitgc  or  emboli, 
always  disappear  in  the  course  of  months,  no  that  only  the  direct  local 
symptoms  caused  by  Ihe  disturbance  itnielf  then  roimiin.  With  local 
growtlis  which  develop  slowly,  b»  tumor*,  tlicne  indirect  local  symptoms 
may  often  change,  or  they  may  permanently  remain.  In  the  spinal 
cord,  when  there  are  local  diseases,  the  general  phenomena  do  not 
usually  play  such  an  important  rrMe.  and  we  may  not  here  be  able 
sharply  to  separate  the  direct  and  indirect  local  symptoma. 
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But  in  nil  disi.-a3es  of  the  nervous  sjsteto  all  pofisible  distort 
in  the  rest  of  tb«  organism  contain  diagnostic  points,  sod  come  esp«- 
cinlly  undt-r  vonsideration  in  local  dkeoses  of  tho  brain  and  spina! 
oorvl  for  funning  uju'lgnient  oa  to  the  nature  of  the  local  trouble.  We 
compare  what  was  said  upon  this  point  in  the  chapter  OQ  vegctatire 
disturbances;  but,  especially,  we  must  never  fail,  in  everr  diseaM  of 
the  brain  and  spinal  conl,  to  take  into  consideration  the  possibility  of 
the  syphilitic  nature  of  the  diftcose  (when  there  is  the  sligbte^t  su*- 
picion  of  syphilis  the  treatment  is  to  conform  to  it). 

Under  the  anatomicaJ  diseases  of  ilie  nervous  system,   in   every 
respect  the  so-cniled  systemic  diseases  liuvc  a  special  place.      In  litiaw 
conditions  the  disease  in  the  nervous  substance  is,  with  more  or  lot 
regularity,  alwuys  concerned  only  with  certain  elementa,  which  fiT»- 
tcniaticfilly  (in  Kloubsig's  sen.^,  see  below)  belong  together,  whilu  oibrr 
portions,  even  lying  very  close  to  the  diseased  ones,  remain  entirely 
healthy :  the  dixcaae  does  not  lay  liolil  of  lite  entire  region,  and  thus  it 
8litn<U  in  s)  I  a  rp  distinction  from  the  inflammatory  diseases  and  all  nrw 
fornintioiis.     But  even  though  the  systemic  disease  lays  hold  DpOD  ele- 
ments of  the  Slime  function  (and  indeed  alwiiys  the  symmetricnl  [lor^ 
tions  of  the  two  »\Ai^  ;  und  these  are  generally,  although  not  always, 
of  the  same  severity  upon  both  sides),  it  always  prodnoes,  at  Icaat 
in   its  main   ffittiin*"',  «   like  combination  of  syinptoms.     If  several 
systems  are  iiffccted  with  diacnse  at  llie  same  time,  ilien  we  speak  of 
the  cotn1)iiic<l  system  iliwnse.    Amyotrophie  bteral  sclerosis  furnixhes 
t)ie  most  clear  picture  of  a  combiued  systeca-tttsetise  which  may  afTuit 
tlic  whole  conies -muscular  conducting  tmct  from  tlie  oortex  to  the  mtt»- 
clc8.  but  always  leaves  all  the  rest  entirely  intact.     We  advise  every 
one  to  begin  the  study  of  the  systvin-diseascs  witli  this  remarkable 
one. 

Recently,  uide  from  the  systematic  nerve-trunk  degenerationa,  we 
speak,  also,  of  systematic  nuclear  dcgcnemtion,  in  that  we  have 
somewhat  modified  the  idea  of  the  system  which  was  emploreil  bj 
Flecbsig  only  for  the  bundles  of  fibres  wliich  showed  similarity  bj 
the  point  of  time  when  their  medullary  shoith  was  formed  (and  which 
"  appeared  to  be  intercalated  between  apiuirntus  having  objects  of 
equd  value  ").  Ilenc^,  and  not  incorrectly,  we  designate  the  diaeaaa 
itself  as  systematic  whoa  it  involves  "apparatus  liaving  objects  of 
equal  value." 
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^1  In  concluaion,  we  make  a  few  further  remarks  regartling  the  difier- 
^kttiai  diagnoeia  of  fonctional  anil  anstomical  diaeases  of  the  ootvoih 
^nrstem  :  this  difTereotial  diagnosis  is  often  so  extremely  msv  that  tlio 
Vqaestion  does  not  arise  at  all,  but  somctiinea  it  i^  extromely  diOicult. 
b|Th«  ])oints  of  departure  for  the  diflToreiitiaJ  diagaoais  ai'e  arranged  in 
ill  four  cniegories : 

1,  The  6rst  question  always  is  whether  the  geaeial  picture  enlireiy 
loorrcsponds  with  a  local  disc&sc,  or  an  anatomical  or  functional  disease. 

[t  is  to  he  ntinarked,  however,  that  hysteria  may  sometimes  exactly 
puulalQ  A  local  disease  of  the  brain. 

2.  There  are  certain  symptoms  of  palpable  disease  that  are  entirely 
[cabin.     These  are:  the  rea<:tion  of  degenemtion  (or  rapidly 

eloped  atii]  very  decided  atrophy  and  laxncss  of  the  paralysed 

suwle*  (comporo,  furtlitr,  what  wm  said  on  p.  493  regarding  atropliy 

hj8t«riciil  paralysi*) ;  vhoked  di.sc  and  reflex  rigidity  of  pupih<  arc 

ilHO  symptom!!.     Not  absolutely    certain,  although   pointing   quite 

[decidedly  In  n  palpable  dineaiie,  are :  nbiieiice   uf  tendon   reflex;  in 

[unilateral  afieclionA,  the  unilaternl  abMnice  of  aUloininnl  reflex,  and 

I  very  marked  disturbance  of  the  bladder. 

H.  There  m  one  almoHt  certain  .lign  of  functional  disease :  a  midden 
[return  to  ft  perfectly  tioruinl  condition  after  long  pi^ntislence  of  a  di.->- 
eawd  condition,  or  the  sudden  occurrence  of  now  ami  difl«ront  phe- 
Doniena  with  the  (limtppeumncc  of  thono  previously  oxi.'ttlng.  There 
are  other  nignit  of  functional  (hysterical)  di.teaiie^  which,  in  combina- 
tion, cannot  ui«lcnil ;  Uiettc  are  tlie  ttujimttrs  ky»UriijUr»  (Charcot) : 
byatericai  homianiesthcsia.  concentric  limitudon  of  the  lidil  of  vision, 
«hanicteriMic  spaama,  sometimes  hysterogenic  isoniM, 

4.  As  regards  cerebral  symptoms,  markoil  development,  or,  on  tlie 
other  hand,  the  nhscncu,  of  a  disturbance  of  the  ecnsorium  and  the  in- 
telligence, decides  the  question.  Also,  continuous  fever  and  rapid 
decline  of  strength  indicates  an  anatomical  discaM.'. 
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Wb  present  ticro  n  very  brief  sketch  regftrdinf;  the  cxnmiDBtioii  of 

I  thfl  Ur^nx  with  the  mirror  nnil  the  rcvelatioiio  of  tli«  oplithiilmoscope, 

I  to  far  iwi  iFicy  nro  reUtod  to  ititornnl  disouos,  capocially  to  tlio  disMSM 

of  tbe  nervous  syslom.     Lastly,  there  follows  n  rcvi(<w  of  thfl  lift  hb- 

torj  of  tlioso  pathogenic  bact«rift  which  have  uiy  purl  in  tbo  tliag- 

I  Docis  of  intemiil  <liHeiise«. 

VTv  p(uw  ovvr  entirely  the  examination,  with  the  mirror,  of  thv  DOM 
sn<l  ears,  because  these  porlitin  chiefly  to  the  disooMs  of  tlicM  organs 
themselves,  and  are  very  mrely  of  significance  for  rocogniung  any 
Other  diseases.  Besides,  with  rcfereDCO  to  the  latter  view,  wo  have 
alrea>:ly  (pp.  6T3  and  575)  referred  to  the  diseases  of  the  nose  and  cmn 
which  do  suinocimes  come  under  considcrution. 


fe 


I.  Laryngoscopif  Examittation  of  the  Larynx} 

In»tr\tinenl»  and  »ourcr»  of  tight.  TQrck'B  rcRector  with  n  heuil- 
band  is  most  frequently  recommended  for  illuminating  the  throat.  As 
th«  Inryngenl  mirror  we  employ  a  round  mirror,  with  a  diamotor  of  20 
to  25  mm,,  fixe<l  to  a  Htalf  at  an  angle  of  120  to  12-0  degrees.  Tlio 
Btaflf  is  fixed  to  a  hiin'He  or  it  is  screwed  into  a  handle  prepared  for  it 

For  a  Hooroc  of  light  we  inoy  employ  any  sufficiently  powerful  oil- 
or  gas-lamp.  The  lamp  is  placed  close  to  tlie  head  of  the  person  to 
be  examined,  so  that  tlie  light  from  the  refiector  is  thrown  at  the 
smallest  passible  angle  into  the  throat  of  the  person  being  extunined. 
If  it  can  be  had.  sunlight  is  better  than  artificial  light.  It  is  employed 
either  in  such  a  way  that  the  patient  sits,  with  his  eyes  closed,  facing 
the  sun,  and  the  light  is  allowed  to  fall  directly  into  the  throat  or  so 
that  the  sunlight  is  thrown  by  the  reflector  into  the  throat.     If  the 


<  [i«C  it  be  di9lin,?tl]r  unilfnlnnl  Ihnl  the  ■bore  onljr  oontainl  tha  BvMt  MMntiftl 
ininU  «hi«lt  a-r*  of  iiw  in  ili*  •iBifilnniInn  iifalf.  Thejr  mmui  kad  ibouM  aoiUk* 
Ihs  plMB  "t  lh«  Hucly  <ft  lb«*e  (iitaJMU  In  *  madtoal  «oUM(. 
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Bunlight  is  glaring,  wo  ennploy  ft  speciil  mirror  wicli  a  longer  finst* 
a  plati«  mirror),  becauso  the  ordioKiy  reDector  would  ZDnke  » t«^ 
ing  light,  ami  somotima  cren  produce  an  aacomrortable  scum  rfbd 
in  tlie  throat.     Elvctric,  mBgnuiam.  and  otber   ligliu  ar«  U  | 
too  expensive  to  tnko  the  place  of  eonligfat, 

to  mtiking  tlio  oximination  we  sit  diroctly  irt  front  of  tbe  falid 
have  hiiD  open  his  nioiiih,  sot  the  reflector  at  tb<;  prtiptrr  aogla,! 
warm  the  laryng<wl  mirror  a  little  over  a  spirit-lamp  (tMling  lU  i 
pemture  by  placing  it  against  the  back  of  the  bmid).  Imve  the  ja/am 
put  out  the  tongue,  seise  it  with  a  napkin  or  hiintlkcrchief  aDil  in' 
it  out  [as  far  as  pussible.  It  is  well  to  have  tlio  lieod  thrown  qaia 
well  hack.].  HoMirig  the  mirror  asone  would  a  i>cn,  it  is  to  be  fIuvIt 
and  cun-rully  ttilrixluccd  into  the  mouth,  and  then  ilio  patient  rtgriaL 
to  distinctly  prononnco  "ie,"at  the  same  timegiring  tht*  proper  il^| 
tioD  to  the  mirror  M  it  i«  pushed  as  far  book  as  posaiblc  into  tbo  pkv- 
yngeal  cavity,  Mightly  pressing  up  the  soft  palate.  The  parts  aniiav 
brought  into  view  by  elevating  the  mirror,  depressing   it,  tumiae  i 
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now  to  the  right,  then  to  the  left,  and  revolving  it,  botli  during  qaicl 
respimtion  and  phoiiitiioo.  ^H 

Tiie  mirror  uuHt  be  moat  scrupulously  cleaned  with  every  oxamlnP 
tioti.     It  ia  not  necessary  to  employ  a  apodal  mirror  with  patioott 
who  are  manifestly  syphilitic.  |H 

Irritability  of  tlie  pharynx  (strangling,  vomiting)  may,  with  pra? 
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tiee,  be  avoidci].     la  rory  obstinsto  cues  w«  cun   iMnploy  cocain*. 
(Sec  the  spociftl  toxt-books  roganling  other  obstnclvs  nnd  tlie  wnys  oF 
ncudiiji;  tlicm.) 
In  t)ie  l»r_vnf;owopic  iinngo  (liu  piirts  that  nro  niilorior  nppmr  as  the 
I  posterior;  on  tbo  other  bam),  whnt  is  upon  the  right  baml  of  the  pn- 
'i^  tieiit  rciniiiii.t  upon  the  ri;;ht;  t)ie  exiimincr  hnn,  of  course,  the  rigbt 
ttt  v«cs]  cord  of  tho  pittienl  upon  bis  left  Kiile. 

ig  Wo  olwwtrve  {%>:«  Kig.  1(H*) :  1.  Tlio  hnso  of  the  tonguu,  tho  glosso- 
s:  *(iigIotlie  ligninvntt,  ihc  vpi^lottis,  Iig.  nryopiglotticn  with  the  carti- 
B  lugc«  of  Wrisherg.  '2.  Tiio  iiryicnoid  cartilage,  or  tho  cnrtihigo  8an- 
^  toriiii,  tho  fiiUe  vocul  oonU,  tbe  it»m»  Morgagni.  3.  The  ligamontA 
If  j^otliilis  vom,  with  tho  vocul  pnx^nut  of  tho  KrTt<>Doii]  cartilage.  4. 
The  n-gion  between  tbe  Brytenoi<l  cartilnges,  pars  intemrytmnoiJca 
(the  posterior  wiill  of  th«  InryDx);  the  mibcordal  regiou,  or  the  forc- 
(shorcvni-il  tnicbm.     The  illuinination  must  be  strong. 

It  is  iiilvLiiibli'  ffir  tbo*;  who  biivc  hiwi  hut  little  experience  t<)  finrt 
\ftx  the  hui(biiark;t  by  the  »bining  white  prominent  true  vocnl  cor<K 
|iit(l  from  tlieiice  to  examine  the  individual  \u\tu  of  tbe  laryngeal 
I  picture  one  afWr  the  other. 

The  examination  with  tho  laryngeal  mirror  is  directed   to  three 
<  things :  the  form  ao>l  thu  color  of  the  parts  of  the  larynx,  nnd  tlie 
position,  or  motion  of  tboso  that  move. 

As  to  ibc  form  of  tbe  )>e>-enil  portions  of  the  inside  of  the  laiynx  it 
is  to  bo  remembered  tbnt  the  representiition  given  in  Fig.  llJ9  is,  of 

^ Course,  only  schomntie.  RopeiLtcd  exnminalionR  of  normal  larynges 
will  show  the  variiition:*  and  6x  them  in  mind.  Tho  form  of  the  epi- 
glottis nrie«  very  much ;  this  is  also  true  of  tlu-  arytt-noid  eartJlage 
and  tbo  false  vocal  eords  or  the  opening  of  the  ventriclo  of  the  lar^-nx. 
The  color  of  the  mucous  membrane  of  the  Urynx,  with  the  excep* 
tion  of  tbe  true  vocal  cords,  is  tolcmhly  uniform  and  correoponds  eomi'- 
what  with  that  of  the  hard  palate.  Very  often  tlie  upper  honler  of 
tlio  epiglottis,  and  sometimes  it-t  upper  surface,  is  lighter,  even  yellow- 
isb-red.  Wmw  the  arytcnoii)  cartilages,  tbe  color  of  t)iv  mucouri 
mcmbrnne  vttn«s  cnii.iidorahly .  NOtaetiiiie«  it  is  exactly  like  the  otlier 
parts,  sonivtirncsi  darker,  again  lighlrr,  mid  then  yellowish.  The  true 
vocal  conU  are  shining  while;  in  individual  cans,  with  the  function 
perfectly  normal,  tliey  nre  slightly  rosy.  At  tlie  vocal  prooots  thero 
ia  «  circumscribed  yellowish  spot. 
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We  moat  be  on  guard  against  being  misled  b;r  deposits  of  maeoi 
or  of  pua  from  the  lungs.  These  deposits  may  be  superfictut,  or  nia;' 
conceal  deep  ulcerations,  loss  of  substance,  croupous  di^poKits.  If 
in  doubt,  re<)uire  the  patient  to  cough.  If  still  Docertain,  bavt-  the 
patient  inhale  the  vapor  of  sleftm  for  a  few  minutes,  and  tlien  repeat 
the  examination. 

Normally  the  positions  and  moTetnents  of  tlte  portions  of  the  Ur7nx 
are  perfectly  symmetrical,  allliougb  it  is  to  he  remarked  tliat  if  the 
mirror  is  not  properly  held  in  position,  the  parts  may  easily  appciu-  to 
be  unsymmetrical.     During  quiet  rc«piration.  the  Hma  glotlidis  ia  luJ- 
erably  widely  opened— nt  least  so  tfant  the  whole  brea'Uh  of  the  trtw 
vocal  cords  is  visible;  the  arytenoid  eartilaj^'  (cartiUgc  of  Santorloi) 
can  be  seen  between  iho  pan;  inlorarjta'noidca  (posterior  wall  of  the 
larynx);  with  active  deep  inspiration,  the  vocal  conis  separate  from 
each  other  still  more,  so  that  they  almost  or  quite  disippear  aoder  the 
false  vocal  cords  (which  likewise  stiind  niwrt.     During  plionation,  the 
vocnl  cords  come  so  closely  together  that  either  uo  slit  hctwoen  them, 
or  scarcely  any,  can  be  seen.     Utnenilty  their  mcdiun  edges  fonn  a 
perfectly  straight  line.     Hut  in  individual  C41H-S,  only  the  pares  liga- 
menioKc  close  so  sluirply,  and  poaterior  to  the  jtrocesa.  vocilca  (tJtat 
is,  the  pars  cartilaginea),  (he  vocal  cords  remain  somcwliat  more  apart, 
leaving  a  triangular  space  between  them 

When  the  glottis  is  closed  the  arytenoid  cartilages  oome  near  to- 
gether and  the  pars  intcraryticitoidca  disappears ;  on  the  other  hand, 
the  fiilse  vocnl  corils  leave  a  tolerably  hroad  space  between  c«ch  other, 
tlirough  which  wc  sec  the  true  vocal  cords. 

Patholoijieat  conditiena.  Sini*v  wv  here  come  upon  a  subject  that 
has  already  been  frequently  referred  to,  in  what  follows  we  bring 
forward  only  those  conditions  which  have  relalions  to  oilier  internal 
diseases,  and  trt^at  of  tliem  in  the  hrieftMt  way. 

We  do  not  meet  with  [laleness  of  the  mucous  membmiie  of  the 
larynx  as  a  local  condltinn.  Also,  it  is  no  longer  of  importanoe  in 
the  recognition  of  a  general  a  me  mia,  because  thii*  h  mudi  cftitier  dcter- 
miueil  by  the  pulencMi  of  the  skin,  lips,  etc.  Only  one  circumstance 
nee'la  mention,  that  tuberculous  infiltraljon  and  ulceration,  in  ootitrast 
with  other  kinds,  as  syphilitic,  often  accompanies  a  very  .Hlriking  geti* 
eral  paleness  of  the  mucous  membrane  of  the  larynx.  Abnormal  mi- 
nees  of  the  mucous  membrane  of  the  larynx,  without  other  changM, 
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ant  in  fl!-bril«  byp«nem!a  of  all  the  mucouA  uieiabnines  uad  io  geo- 

LcrnI  or  1q<:iiI  engorgement  (lite  latter  cau&eil  by  pressure  upon   the 

trynx  b^  tamora.  from  eogorgement  in  the  region  of  the  cnvn  Hupc- 

r).     Abo,  whenever  there  is  any  rednesit  of  the  lurynx  it  iniiai.  n» 

WXT  of  coume,  lead  us  to  examine  most  carefully  fur  any  iiii!t.-<ible 

[other  changes  (ulcerationa,  awelUogs,  etc.). 

Redness,  swelling,  uii'l  Homeiimeii  Hccretion,  are  the  signa  of  catarrh. 

Icute,  as  well  as  chronic  lajyogeul  catarrh  iiiny  involve  varioaa  I(icb> 

Jions:  for  example,  it  may  attack  the  ap[>er  portion  of  ilie  lurynx, 

kviog  the  gltittia  IVec ;  it  m&y  alao  attack  only  the  glottis.     A  simplo 

trrh  in  alwaya  symmetrical.    Acute,  na  well  na  chronic  catarrh  may 

Lfinuse  motor  disturbances :  on  the  one  side  this  may  be  due  either  to 

lth»  swt-lltng  of  the  mucous  nienibnine  (especially  of  the  incii<iim  iiitcr- 

Fftry tie tifl idea,  preventing  ihe  cloaiire  of  the  glottis),  or,  to  paralysis  of 

I  tlic  leiiHcir  of  the  vocal  cords  or  the  ailductors. 

Acute  luryngitix,  especially  in  children,  may  give  rise  to  appurent 
■tenoais  by  reason  of  the  swelling. 

It  it  to  be  especially  reniembereil  that  chronic  and  recurrent  acut« 
[cuinrrh,  and  likowise,  no  doubt,  simple  catarrh,  are  very  frvi|ucnt  in  all 
chronic  diseases  of  the  lungs  and  e.tpecially  in  tubcHMjIoiii*.  It  iit, 
fiirtlier,  important  to  remember  that  behind  a  chronic  catarrh  n  tiibcr- 
i-ulous  or  sy])ljilitic  (or  lupous)  new  furmiition  may  for  oonio  time  be 
roncealed.  A  swelling  which  is  limited  to  or  elvolfl  the  interarylivnoid 
region  is  always  very  highly  susjiicioua  of  tuberculosis. 

Laryngitis  hyjioglollica  (von  Ziemssen)  is  an  especially  severe  form 
of  acute,  as  well  as  chronic,  catarrh.  In  this 
iliscMSC  we  see  beneath  the  vocal  cordii  some- 
time* merely  a  soft  rosy  border,  which  can  only 
be  seen  during  inspiration  :  sometimes  a  firm, 
grnyish-rcd,  smooth  or  uneven  lump  (see  Fig. 
170).  It  is  aluia'it  always  present  upon  botli 
sides.  Tliese  subcordal  swellings  appear  to 
nry  a  goo<l  ileal  as  to  their  natm'e :  aometimes 
they  are  simply  due  to  ludema;  in  other  cases, 
to  a  simple  catarrh  :  in  still  others,  to  submu- 
cnns  infiltration.  Further,  such  a,  subcordal  laryngitis  mny  be  or  nmy 
become  tuberculous  in  its  nature :  more  rarely  it  is  syphilitic.  From 
tbe  condition  of  the  larvnx  alone  it  is  extremely  ditlicult  to  make  the 
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iacat«  infeotious  difmacs,  either  resulting  in  catarrhal  or  ulcer- 
itive  proceases,  or,  it  wouM  tteta,  as  inde[i<!(iiieti[  tnetaaialic  ilisessea. 
ttflniDiQatory  <B<lein&  mnr  be  the  rcMitt  in  all  of  tbeae  coses,  besides 
Br  instead  of  phlcgmnn.  Simple  ccdem*  is  rare  and  cliicflj  occurs 
pitbjiencraldrDpiiy  of  nil  kindu,  and  in  local  obittniciioii(asiD  struma, 
Dedisatinnl  tumor*). 

Ulceraliou  seldom  occurs  in  the  Urynx  with  simple  catarrli,  more 

ire({uenilv  in  acntc  infectious  diseases,  especially  in  t^'phtis  alKlomiiialis 

[ijjiboiil  fever]  and  vnriobi,  but  most  frequently  in  #ypliili!<  snd  tuber- 

ilosis.    We  limit  ourselves  to  a  description  of  the  two  luitl-namitl  forms. 

Syphilitic  ulceration  in  the  larynx  occurs  almost  exclusively  in 

Dnnectiou  with  pharyngeal  syphilis.     It,  by  preference,  attacks  the 

apper  section  of  the  larynx,  but  it  may  appear  in  the  glottis.     In  tlie 

aajoriiy  of  cases  a  single  uloer  is  observed.    The  ulcers  have  reddened 

mges,  with  a  more  or  lesH  shallow,  whitish  deposit  upon  a  vocal  cord,  or 

be  epiglottis,  or  there  is  a  very  dei-p  crater-like  cavity  with  a  whitish 

Meposit  and  sharp  nr  swollen  bonier.     By  the  absence  of  knotty  ele- 

[vnti'ins  of  the  bonier  they  arc  sharply  tlisiingaisheil  from  careino- 

Batons  ulcers.     On  tho  other  huid,  it  i»  often  difficult  to  distinguish 

iVom  tubercular  ulcerations.     Hero  the  differiiitiKtion  in  made 

'  other  signs  of  nyphilis  or  tuberculosis  that  may  be  present. 

lUij^Mfding  gnmnutta  of  tho  larynx,  see  below.     Syphilitic  infiltm- 

rithnut  ulceration  nml  without  other  associated  sign*  of  syphilis 

very  diOicult  lo  diiij^io^e.     These   slighter   syphilitic   changes, 

linoreovcr,  very  seldom  come  under  examination,  because  tlicy  do  not 

UHUiklly  cause  any  inconvenience.     See  special  works  regarding  them. 

Tulicrcular  ulceration  develop«  from  tubercular  infiltration      The 

i  principal  location  to  be  mentioned  is  the  region  of  tho  intcrarytienoKl 

iBpaoe.     Tlie  regions  next  most  frequently  attacked  are  the  arjIwnoM] 

I  cnrtilages  and  tho  false  ronil  cords.   Tuberadous  ulcers,  with  the  exoop- 

'  tion  of  those  upon  the  glotti;*.  are  more  fretjiicntly  multiple  than  an) 

syphilitic.    They  are  either  very  superficial  and  yellowish  in  color,  or 

deep  with  swollen  oilges,  eomotimei,  especially  in  the  inlerarytiunoid 

apnre,  with  papillomatous  mucous  pmlifi-rations.     Although  not  path- 

ognoinonio  (Uotliitein),  the  latter  form  is  in  the  higlicst  degree  char- 

aeterislie  of  luberculo.vH.     Fiirtlier, »  pale  ^nlcmatous  condition  of  the 

rn>t  i>f  the  mneous  meinbrnnc  points  to  tuberculosis.     The  most  im- 

portuiil  Inctor  is  the  iliscorcry  of  tuborclu  bacilli  in  the  sputum.    Those 
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The  oUier  new  fonnxtioos  nuy  be  divifled  into  braixn  ati<l 
DKOt.     or  lh«  fonner.  verj  mucb  Uie  meet  frequent  Krc  the  pnpilln 
iDor«i  mre  nre  tlie  fibrotna.     Both,  but  eajteciallj  tlie  laMvr,  are  gea- 
mlljr  locaird  upon  Uie  vocal  eonla.     Papilloma  are  someiimw  flat, 
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wmrl-likc,  xomolimcs  rcgultir  pitpula,  alien  mul^plc,  cauliflovrer-Iike. 
The  fibroma  itni  gcntmlly  [ledancnlstnl ;  tlio  surface  is  usually 
ath,  wliilo  that  of  tliv  papilloma  is  unc\'«a  or  villous.     All  the 

her  betii^n  new  fontistionit  (lipomu,  cjsts  etc.)  nre  extremely  rare. 

Tb«  iDalignuiit  ncv  formations  arc.  in  tlio  great  majority  of  crises, 
<  oareinomft,  Tliey,  lilcp  the  papilloma,  gvnemlly  develop  from  tite 
vocnl  cords;  next  in  frpijucncy.  from  the  false  vocal  corda.  They 
manifest  ;^ail  inclination  to  necrosis  and  ulceration.  The  diSeren- 
tial  diagnosis  of  carcinoma,  8o  long  as  there  is  no  ulceration,  is  to  be 

[1«  from  papilloma,  after  tlie  occurrence  of  ulceration  Iroai  tuberon- 
'loais  nnd  syphilitic  ulceration:  generally  this  is  not  easy.  For  par- 
ticulars, we  must  refer  to  special  works.  Sarcoma  of  the  larynx  is 
much  more  rare  tlion  carcinoma. 

In  reference  to  the  more  unusual  diseases  of  the  larynx,  like  lupus 
and  lepra,  we  refer  to  special  works. 

Spu»ms  of  the  muscles  of  the  larynx  are,  for  the  moat  part,  not  at 
I],  or  only  exceptionally,  observed  with  the  laryngoscope.  We  here 
Fwily  mtTniion  phonic  and  inspirutory  functional  spusm  of  the  glottJH 
in  adults.  The  former  takes  place  at  tlio  instant  when  the  effort  at 
phonation  is  made,  wlx^n  a  decided  closure  of  the  glottis  takes  place, 
as  can  be  rccogni7.eil  with  the  laryngoscope;  on  the  contrary,  in  the 
latter  the  vocal  cords  close  al  the  iiiatunt  of  inspiration,  hence,  at  tlie 
time  when  they  ought  to  separate.  During  expiration  the  glottis  is 
nonnal.  or  almost  normally  open,  in  opposition  to  pamlysis  of  tlie 
[crico-arytfenoidci]  postici  muscles  {»ee  below),  in  which  Ihey  are  very 
close  together  during  expiration  also. 

As  distil rbance.-*  of  coordination,  both  of  these  conditions  will  be 
understood  from  their  analog>'  to  the  neuroses  cuu.tcd  by  ccrtuin  occu- 
pations affectin;;  the  upper  extremity  (writers'  cramp,  etc.),  and  are 
to  be  accounted  for  by  ovor-stnun. 

Paralyai*  of  the  Mutcle*  of  the  Larynx. 

Fknlysis  of  oil  the  muscles  that  close  the  larynx  (tlic  crioo-aryUc- 
noidcue  lateralis,  urylienoidous  tntnsvcnus,  tliyreo-aryttenoideus  ext. 
et  intemoa — all  supplied  by  the  recurrent  nerve):  during  phonation 
the  vocal  cords  do  not  come  close  together,  but  remain  in  the  position 
of  inspiration.     Complete  aphonia  is  thus  produced.     The  paralysis 
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ia  generally  biUt.cnil,  *ai  is  almost  alwajs  <lufi  to  liy^toria  as 
Hence,  it  »  oftca  coinbiiifil  with  sniefitlie^ii  of  ilio  lurynx. 

Paimlysu  of  tlic  xryticnoidetu  traDaversu.i :  ilanng  phoitatioo  the 
meet  posterior  (igrtion  of  llie  glottis  (tho  pan  arlilu^ricu)  does  not 
close.  As  a,  rt^sult  wu  huw  Uuarxmie^,  even  to  eomplctti  nplionia.  It 
not  infrequently  occurs  wltli  acut«  laryngitis.     (See  Fig.  1 75.) 

Puralysis  of  tlio  tlivRo-arytiBiKwdcai*  intern.,  ono  or  both  sidea, 
cause;  imperfect  closure  of  the  glottis;  when  both  tides  are  paralyzed 
Uiero  is  a  very  narrow,  symmctricul  oval  fiiuare  (see  Fig.  176) ;  wilb 
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Pknlyii*  df  tb«  nrytmiAidDUa  ia  tmiia 
Urirntiilii  (nfl^r  7.irii*niiv),  Tb"  J-nW" 
rior  purtian  uf  the  Hlotlia  romaina  apea 
during  plioaation. 


Psi«l7«ii  of  botb  IlijTTin  ■rj1»>iiii 
(ZiucwM).    I'otitkia  durtug  phoMMaok. 


aDilnlentl  punilysis,  n  correspondingly  narrow,  un symmetrical  fLssorc 
It  occurs  in  luryngitis.  but,  also,  ol^en  in  hysteria. 

Paralysis  of  the  crico-arytsenoiilci  jiostici  muscles,  the  opeoera  ef 
the  glottis  (recurrent  nerrc);  posticus  paralysis:  the  vocal  cords  ia 
bilateral  paralysis,  during  expiration,  stand  near  together,  and  during 
inspiration  siUl  closer,  sometimes  in  apposition ;  phonalion  nuiy  bt 
quite  normal.  Hence,  there  Is  inspiratory  dyspnoia,  with  iiispimtory 
stridor.  The  dyspncea  may  increase  nntil  there  is  asphyxia.  In 
unilateral  posticus  paralysis  the  paralyzed  Tocal  oord  ia  motionless 
and  lies  near  the  middle  line,  while  upon  the  sound  side  thvre  are 
normal  motions. 

In  its  etiology,  posticus  paralysis  is  in  many  cases  nbsctire.  Sone- 
times  it  forms  the  beginning  of  a  bilateral  recurrent  pamlyMs;  in 
oUicr  cases  it  seems  to  have  a  muscular  origin  (gamma  in  the  mmde, 
larvngitis  witli  atrophy,  etc.). 

Recurrent  paralysis — that  is,  paralysis  of  all  the  uuitclrs  sapplkd 
by  the  recurrent  nerve — causes  the  vocal  cords  to  aMumc  tlie  ao-allcd 
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Bver  position — the  position  with  lefcrence  to  each  ollirr  tlinl  tliej 
bare  during  quiet  breatbing.  In  Bcv«re  paraljfli^,  tli«  vocitl  conln  lure 
entirety  JitatioDarir  in  this  position.  In  incomplctu  pamly»i«,  llicy 
Biill  make  slight  motions  outwan]  and  nUa  show  an  inclination  to 
a^ume  the  position  of  adduction,  for  which  there  in,  a«  yul,  no  undiii- 
puted  explanation.  When  the  paralysis  ha«  conliniK^tl  For  a  long 
lime  the  Vocal  conla  become  atrophied. 

Bilatentl  recurrent  paralvais  praduce^  bilatend  catUver-poitition  of 
[the  vocal  cordfi,  and  thus  complete  aphonia,  with  inabititr  to  cough. 


Fio.  tiT. 


rio-lTfl. 


BlUUral  DDinplcta  piwtK-iiii  prtmlyai* 
(fHtrkljnii  dI  the  orlcaor^tvnaidDt  [xw- 
liri,  diUution  ot  f-loUiil  al  Ilia  iiiomvat 
of  intpintioii  i  KiaaMKM). 


pMilMa  during  iticpiration  in  pinJ- 
;r*ia  of  tb«  left  tomI  oonl.  or  nrumol 
Knulnotlan  yttaijii*  (*fter  Ziuuwta), 
pMltluaand  immobilitjoribslcftvcKBl 
cord,  u  in  Ui«  osdavor. 


TIlia  18  cau»cd  \>y  roinprestion  of  both  recurrent  nerves  from  aneu- 
rism of  the  B0^u^  cArrinonia  of  the  (tsophngu-s  and  enlarged  glands. 
It  will  be  readily  nndcrstuoil  that  this  hilali-ral  piiral  vmh  from  )tc:riph- 
eml  csiusea  in  much  more  rnro  than  iinilalcral,  dniplote  or  incom- 
plete bilateral  paml^'sis  of  the  recurrent  nen-c  has  been  ohwrvcd  with 
bulbar  paralvsi^,  tumont,  softening  of  the  medulla,  and  comprvsHion 
of  the  vagi  after  their  exit  fnmi  the  medulla. 

Unilateral  recurrent  pnralysis  is  much  more  fr(N(uent.  It  may  be 
eairily  overlooked,  boeaase  the  voice  is  often  clear,  although  weak,  for 
the  rfttson  that  the  sound  vocnl  curd  during  phonation  rcncht^  beyond 
th«  middle  line.  Tho  pnmlyxed  vocnl  cord  during  i^iiiet  breathing 
stands  in  tho  ea  da  v«r- posit  ion,  tho  sound  one  in  the  position  of  rest- 
that  is,  somewhat  more  widely  abilucted  than  the  otiier.  During 
phonation  the  ncceonry  closure  oftlio  glottis  lakes  place,  because  ibo 
healthy  vocnl  cord  ovcrrenchcs;  but  then  iho  glottis  is  ncccwarily 
BUkew.  Unilateral  paralysis  of  the  recurrent  nerve  is  almost  always  due 
to  com  press  iott  of  the  nerve  in  the  neck  or  ns  it  posses  into  tho  thorax; 
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tins  will  be  brought  nbout  by  tlie  .taine  causes  sa  bilal«riil  pvn 
recarrcnc  [iiLrnlyiiiit.  Thua,  recurrent  paraljsifi  may  b«  an  important 
corrobonlivu  «ymptoni  of  aneurism,  of  carcinoma  of  t)ie  imoph 
or  of  Biiy  ntlicr  kind  of  mediaiitinat  tumor.  Wlieu  tliere  is  a  suspi< 
of  one  of  lbe«!  corKlilionit,  we  may  atmoal  regard  a  recurrt-nt  paralysia 
o»  decisiTc;  iit  any  rate,  the  exiMonce  of  a  recurrent  paraJjus 
often  given  tbc  fintt  itiiggeftion  thai  Ii-<1  to  a  dtAcorery  of  an  anvu 
or  of  carcitiuuin  of  the  (twophagux. 

Pkraly«i»  of  tbc  tensor  of  tlie  vocai  oords  (crioo-tiiyrooidoi  m 
su|)erior  laryngeal  niTvo)  i^  very  Heldom  obHcrred,  and  then 
nlwnys  combined  wilb  aiKC^tlieflia  of  tlie  mucous  membrane  and 
jsi*  of  tlie  epiglottis.  Il  is  n  tolerably  dangeroiia  condition, 
of  ibe  Hccompaiiyiiig  difRculty  of  swallowing  and  tbe  risk  of  degluti 
tioti-pneiiiiioiiia.  The  glotti.s  \»  not  exactly  steady,  but  oaciilauoi 
In  iiDilnteral  piiraly.viii  ibe  nurniiil  vocal  cord  Stands  liigber. 

Paralyai-t  <if  the  ten.tor  of  this  vocnl  cords  takes  place  most  frcqne^ 
in  diphthoriii,  but  then  it  \»  nlway^  accompunied  with  paralysis 
Other  muscles. 


2.  Examitiation  with  the  Op/iUtalmo^cope. 
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This  method  of  examination  stnoUy  belongs  in  th«  provin««  of 
ophthalmology.  Therefore  we  limit  ourselves  simply  to  its  use  for  tht 
purpose  of  diagnoHix,  wIhto  we  obsen-e  a  connvction  between  certain 
changes  of  the  fundus  ouuti  and  an  internsl  disease. 

(a)  ChangtK  in  tkefundut  oenli  in  nctvoim  iliKtutt.  All  discus 
which  lead  to  a  general  increase  of  tbc  intrscranini  pressure  may 
cause  choked  disc  (neuritis  optica).  It  i*  then  always  bilateral  At 
the  same  time  choked  disc  may  be  absent  in  all  these  conditions,  bat 
its  presenoo  is  of  tbe  higbetit  diagnostic  significsnoc,  Mid  particnlariy 
in  tumors  and  meningitis.  HydrocepbiiIu«  is  more  ruvly,  and  absctss 
of  the  brail)  very  ritrely  combined  with  choked  disc.  Unitaierd 
choked  disc  is  only  caiucti  by  local  pressure  (a  tumor,  etc.)  upon  one 
optic  nerve. 

The  extent  to  which  vision  is  disturbed  when  we  bare  cltoked 
disc  varies  very  much ;  there  may  be  none,  or  almost  none.  Disturb- 
ance of  vision  in  choked  disc  usually  occunt  very  early  and  tnark«dly 
if  the  <Iiseimi!-])ro(x^s  causes  pressure  upon  the  chiasm  or  the  b^tn- 
ning  of  the  optic  nerve,  as  in  tumors  of  the  hypophysis  cerebri,  or  if 
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there  is  hydrocqihalus  which  prxissea  inward  upon  the  third  ventricle 
(WomickL-j.  Thora  must,  of  counc,  be  disturlance  of  vision  if  the 
cliokrd  disc  Js  followed  by  nlropliy. 

Pronounced  choked  disc  \«  ver;  easily  recognized  (oolv  take  care: 

Deuro- retinitis   Brigbtii  is  exceptionally  very  much  like  it);  but  the 

exact  recognition  of  a  alight  neuritis  optica  is  very  difficult.     Wben- 

I  ever  there  ia  such  a  possibility  aa  ophthalmoloigist  should  alvuys  be 

called  in. 

It  aeema  tliat  neuro-retinilin  U  particularly  apt  to  be  present  in 
meningitis  when  there  is  a  basilar  exudation.  Ncuro-retinili.4  is  snid 
to  occur  also  with  encephalitis. 

Primary  atropby  of  the  optio  nerve  takca  place  (by  Ibe  intraocular 
portion  of  the  nerve  cbanging  into  a  white  diflc  with  »  sharp  hoandaiy) 
eapeoially  in  tabes,  then  sometimes  in  iniittiple  ttclerosis,  dementia 
paislytica;  lastly,  it  occura  from  pressure  upon  tbe  chtasni.  [The 
circulation  ceasea,  and  hence  the  disappearanoc  of  the  nor- 
mal rosy  hue.] 

Finally,  it  is  to  be  mentioned  that  retinal  apoplexy  liu.^  been 
ohscrx'ed  a-i  the  forerunner  of  cerebral  hemorrhage,  emboli  of  the  ceo- 
tral  retinal  artery  tta  the  precursor  of  cerebral  embolism.  Regardiog 
llic  changes  of  the  fnnduM  ocuU  in  syphilis,  see  below. 

We  hrirdly  ever  find  clioroidal  tubercle  in  tubercular  meningitis. 
(But  with  refyronce  to  aeule  genural  uiiltinry  tuberculosis,  see  below.) 

(A)  Ckftngtt  in  (/n*  Juniiut  ocuU  in  other  inUrnal  lUttettft. 
Retiniti.i  or  neuro- retinitis  nlbuminunca,  with  white  specks,  often 
arran^eil  u*  mdintin^  lines  around  the  macula,  sometimes  confluent, 
thickening  of  the  wiills  of  the  vexscls  and  hemorrhages,  occurs  partic- 
ularly frequently  in  contracted  kidney,  also  oflen  in  subcbronio  and 
chronic  nephritis,  but  very  seldom  in  acute  oophriiis.  The  dis- 
tiirbnncti  of  vision  is  greater  or  lees  aeconling  as  the  macula  ia 
attacke<l  or  not  Unemic  amaurosis  bits  nothing  lo  do  with  this  con- 
dition, but  as  a  matter  of  fact  this  form  of  retinitis  often  occurs  in 
nnemia  (and  this  is  important  for  the  diugnosid). 

In  constitutional  syphilis  (liencc  also  in  syphilis  of  the  brain)  we 
aometimea  observe  syphilitic  changes  in  the  funduB  oculi:  retinitia 
syphilitica,  retinitis  pigmentosa,  choroiditis  syphilitica. 

We  not  infrequently  liud  tubercle  of  the  choroid  in  acute  general 
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tnbercalom,  t^eeollj  in  the  rvgion  of  the  nuMoU ;   the  ta' 
depooiu  are  geaerallT  very  difficult  tg  we. 

In  diabetes  there  occars  a  pccaliar  ao-olled  dinbctic  nparo-retbl 
and  mtrophj ;  in  ImcKauft,  hemorrha^  aai  vhiii^h  cxndatc ;  in  pei^ 
nicioos  aasmift,  bat  also  in  siniple,  severe  aueiaia,  hemorrhagei 
(g^oerall;  easiljr  seen). 

Farther,  retinal  hemorrliagefl  are  not  noiinponaiit  dia^ostie  Mgw 
of  pynraia,  pardcaUrly  pjiemic  endocarditis.  Tbej  are  uot  an  abav- 
Lately  fatal  sign,  aa  I  myself  saw  in  one  mae  of  puerperal  pywoua: 
this  nndoobted  case  of  pyiemia.  where  besides  the  hemorrliBfrea  then 
were  chills  and  slight  icterus,  recovered  and  the  effused  bluotl 
peared,  leaving  clear  specks  behind. 

We  have  still  to  mention : 

Palsation  of  the  retinal  aneries  in  aortic  insufficiency,  embolus 
the  cailral  artery  in  enilocarditis (also  freqnenUyobaerved  in  chore*); 
lastly,  after  severe  hefBOTrfaages  (particularly  of  the  stomncb,  alao  of 
th«  intestine,  and  uterus)  there  occurs  suiIJen  amaurosis,  not  infre- 
(|a^nlly  at  first  without  any  ophthalmoseopio  condition.  aft«rwarJ 
ufiuaDy  with  distinct  atrophy  of  the  optic  nerve. 

Alcoholic  amblyopia  shows  a  negative  condition,  or  eli«e  hjrpenemia. 
nciiritia,  atrophy ;  tobacco  amblyopia  »liowa  a  normal  fundus  optica,  or 
alrophy ;  in  amblyopia  or  amnuroftis  satumina  either  tlierc  is  nothing. 
01  cUe  there  is  hypenemia  and  ncuritic  atrophy. 


8.  BaeUria  which  comt  under  Chniideration  in  tie  iHagnoti* 
<(f  InUmal  Ditetue*. 


Tlio  object  of  llio  following  sections  is  to  suramnrixv  the  notable 
peculiariticfi  of  the  diflVirout  roicr(K>rganii<uis  which  have  already  been 
mciitionod  in  different  parts  of  tlie  work.  Hut  this  pvrtatns  not  only 
to  the  characteristics  of  the  different  organisms  and  th«ir  appearances 
when  stained,  bnt  al^io  to  the  much  more  important  phenomena  siS  their 
growth  in  cultures  and  under  animal  ex  peri  moo  tat  ion.  In  regard  to 
tlio  mctliods  of  procedure  we  must  refer  to  the  text-books  upon  bae- 
toriology,  and  particularly  to  the  instraction  in  the  bacteriological 
courses. 

•Slapht/lococau  pyog^ntt  consists  of  small  round  cells  which  are  bbu- 
ally  found  in  irregular  masses,  but  arc  never  arranged  in  chains.    The 
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[iporcK  or  ihift,  M  of  nil  other  micrococci,  hnvc  not  yet  b«en  diacorcred. 
■It  grows  upon  gclntin  cv«n  withoal  much  air,  iti  tlie  U'tiiimnitnn;  of  tlio 
room,  still  more  rapidly  kikI  laxiiriaittly  in  n  liigliiT  Umpcrnturc. 
■   The  gelntin  becomes  li'iuelioi).      Scratch  cultures  nro  oitlicr  gold- 
ft    jcllovr  (Stnpli.  pyogon.  niirvu«),  or  whito  (Slitpli.  pyogcn.  slbus),  or 
.clear  yellow  (cereus),  or  citron  yellow  (cilrcus).     Upon  n  surface  it 
[grows  in  routiJ,  light-brownish  colonies  looking  liko  dots,  which  lose 
[their  sbnrp  nontour  ia  th«  centre  of  tlie  fluid.     Mice,  gaim-A-pigB, 
Iknd  rftbbits  die  in  from  two  to  nino  d«ys  allcr  intravenous  anil  peri- 
[tonen]  injections.     Mice  are  killed  with  ocrlninty  only  itfl-.'r  iho  Euh- 
jeutnnoous  iiycction  of  n  largo  amount,  but  none  of  the  other  unimak 
[lutueil  nre  killed  by  subcutnnoous  inoculation. 

It  Clin  he  stained  by  uU  of  the  aniline  stains,  aUo  by  Gram's 
method.  It  is  the  most  common  exeitor  of  suppurutioii.  It  is  found 
in  ubsoeMHCs,  furuncles,  in  many  cases  of  empyiema,  purult-nt  perito- 
nitis; also  in  ulcerative  endocarditis,  etc.,  upon  tlio  vnlvca  of  the 
beurt;  in  pyinnio  and  ncute  osleo-myelitis.  in  the  suppuration 
F  which  complicates  typhoid  fever,  ete. 

StreptoeocciM  jiyogmet,  resembling  the  first  named  by  its  round 
cells,  forms  chnins  by  progressive  portions  pushing  out  in  the  same 
direction,  which  sometimes  twist  around  each  other  The  eepiirote 
ones  often  vary  in  aixe.  It  grows  slowly  upon  gelatin,  better  i]|M>n 
agar,  in  the  temperature  of  the  room,  but  more  rapidly  in  an  incuba- 
lor  at  a  temperature  of  27"  C.  [=98.ij  F.].  It  does  not  render  gelatin 
fluid.  The  cultures  upon  a  plate  are  extremely  small, )  mm.  diameter, 
yellowish  to  yellowish-brown  in  color.  When  inoculated  by  puncture 
it  develops  slowly  and  does  not  spread  out  upon  the  surface  of  gelatin^ 
It  is  stained  like  the  preceding.  It  is  fatal  to  animals  only  when  they 
have  been  previously  weskened ;  it  causes  redness  and  swelling  of  the 
rabbit's  ear.  There  is  fVeqiiently  found  a  pus  coccus  which  particu- 
larly inhabits  the  lymph  tracts,  and  causes  progressive  phlegmon ;  it 
is  also  fiund  in  pyiemia,  fisp«ciully  puerperal  pytemia,  likewise  fre- 
<)uently  in  endocarditis. 

Streptococcut  erytipelatotua,  morphologically  and  as  regards  \\a 
staining  qaalitiea,  is  like  the  preceding,  but  from  the  culture  has  ihiu 
far  not  with  certainty  been  distinguished  from  it.  In  the  rabbit's 
ear  it  causes  a  somewhat  less  active  and  extensive  inflammation  than 
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the  8tT«()too(Wc-us  pyogenes.    Tlic  infi«titintftioa  Una  tb»>jrBMB'1 

enrsipi'lu. 

Mier'x»>cf»4  ifontrrheau  (gonoooceiu,  compare  Fig.  181.  ^1 
usually  occuni  in  tlt<>  fona  of  diploracci  (roll-lorDi),  wbicUoftui 
u  l#tm«ocoi  ill  tlint  i)ic  iiingle  cix-cun   hns   a  bright  stripe,  mI 
beginnlDg  of  n.  now  portion.     It  is  difficult  to  breeJ,  but  !•  battel 
upon  ooMgaUtcsI  Mood-seruDi,  in  u  mnist  room  at  32°  C  [=9^ F)] 
(Biimui).     It  !•  stAined  with  &II  of  tho  aniline  dves,  hvsX  wtthii 
c<>ntntecl  wu«fy  solution  of  uicthyleoe-blue.  otained  after  th^nK^i' 
of  Gnun.     It-ieema  tliat  it  is  pathogDomoaic  of  gonurrhoa  if  {wii 
wttltin  tlio  jniiM;or]>U8c)eR.     Ouiside  of  the  pu«-oorpu«c)M,  awl  r<« 
in  epithelial  ct-lla,  there  nUo  occur  other  diplocooci  of  likefemat 
suiniiig  ^uulilies, 

Bivri/lmi  anthraeU  (see  Fig.  T8,  p.  280)  is  a  rntl,  on  an  aniv 
atwut  b-\%  long,  1-1.'2.>  wide,  with  an  ahnipt  ond.  oft«tt  lar 
vrliat  ooncuve.  with  the  inctinntton  to  develop  into  throads,  witbiei 
peculiar  motion.  It  devdopa  upon  gelatin,  potatoes,  tn  alkaline  «» 
at  the  ordinary  temperalore  of  the  room,  better  at  36"  C.  [=  9*"  P\ 
Sometimes  (here  develop  spores  within  spores  (endogenous  foriMUb 
of  Bporee).  Gelatin  is  rendered  fluid;  when  the  amount  of  air  ft 
limiled  it  develojia  poorly.  PUte-ciil lures,  after  twentr-four  hotP. 
cun  be  seen,  when  slightly  magnified,  as  round  grnyiah-black  spots.^ 
wavy,  as  if  curled ;  upon  pocaioes  the  cultures  are  gmy-white.  8oaK~ 
what  elevated.  It  is  fatal  to  susceptible  nursing  animnis  (mice,  rabbib- 
guinea-pigs,  certain  kinds  of  sheep),  even  with  the  must  niioat«  iaoco- 
lalion  and  in  a  very  short  time.  They  are  found  in  capillarr  blool 
and  in  all  organs  richly  supplied  with  blood,  particular) v  the  spleen, 
with  living  bodies  they  do  not  develop  spores,  likvwisv  usually  no 
long  threads.  Tiiey  are  stuined  by  all  basic  aniline  coloring-tnattcrs. 
but  they  are  easily  spoiled  if  the  covering-glaK'  is  made  too  bot ;  tbcT 
hi'conio  u  on- trans  parent  if  Ino  strongly  stained.  They  can  bIm  be 
stained  hy  Gram*a  method. 

Bacilli  of  fntlii/nrinl  ofiiema  aro()-A.5ii  long,  1-1.1/*  wide  (FItigge), 
htnoe  thinner  and  shorter  than  the  anthrax  barilli,  front  winch  iber 
are  also  diAtingui.4hed  by  the  roundeil  ends.  They  form  rigid  tbrvads. 
often  of  considerable  length.  The  individual  bacillus  form!)  sports,  H 
and  thet<(<  ari'  so  liirjie  that  they  distend  the  bacillus.  to  the 
dependent  drops  they  manifest  peculiar  motioiisi.     They  only  erai 
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(tien  oxygen  ia  exc1u<led,  1ipiic«  siv  anserobin.  Thoy  develop  in  « 
reagent  glass,  bc«t  in  gelatin  to  which  is  milled  it  i  per  COBt.  8olu- 
tjon  of  grnpe  sugar  (Fliiggc).  IVy  Hourish  biMt  at  tlic  t«mp«rntare 
of  ihe  body.  But  ilicy  only  grow  at  tbo  lower  oncl  of  ii  deep,  very 
fine  cnnal  formed  liy  sticking  in  a  noetllv,  and  thtH  ciknul  ih  to  be 
again  closed.  It  fluidizea  tlio  gelatin  and  forms  an  ofrennve-amelltng 
gas.  It  is  sCaincI  liy  all  tlio  nnilinfl  dyes,  but  poorly  after  iIil'  Oniin 
nelbod.  It  is  found  in  garden  soil,  in  muddy  waler,  In  titc  Mood  of 
[asphyxiated  animals,  etc.  A  little  of  the  soil  taken  up  on  the  point 
of  a  penknife  and  put  under  the  skin  of  the  abdomen  of  a  guinea-pig 
or  rabbit  generally  kills  it  by  the  invasion  of  the  bacilli  in  one  to  two 
days  (but  sometimes,  during  this  experiment,  tetanus  develops).  In 
man  it  causes  <sdema  and  sometimes  emphysema  of  the  skin  (see  p.  fiS). 

T^phut  ahdominalit  /laeilli  {see  Fig.  Ml,  p.  SOI)  are  short,  slender 
TwU  with  rounded  ends,  (brieo  as  long  as  broad,  oue-third  as  long  as  the 
diameter  of  ii  n-d  blood-curpuBcle.  They  have  active  motions  (hanging 
(IropH).  Tliey  form  tbreixii  in  cultures  and  hanging  drop*,  but  not  it) 
living  animal  budiis.  It  ia  queslionable  whether  they  form  spores. 
They  develop,  at  the  tempcraturo  of  the  rwjm,  upon  gelallQ,  agar, 
pottttoet,  without  the  character  of  the  growtli  bnng  oliuracteristic. 
On  the  other  hand,  the  potato  culture  i.-«  characteristic:  for  boisc  days 
after  the  inocutiitton  it  would  seem  n.^  if  oothiitg  bad  grown — at  most 
that  tbo  surhce  of  the  pottito  around  the  inoculating  acratohes  has  a 
moist  shimmer;  in  the  whole  circiioiferenee  of  this  shimmer  a  wry 
tliick  resisting  turf  of  bacilli  is  present.  But  this  peculiarity  of  be- 
havior in  nut  alwuys  manifest.  Upon  some  potatoes  it  is  not  visible. 
Only  that  culture  in  wbieh  it  in  visible  is  demonstrative.  It  is  best 
stained  with  cnrhoI-ftiehiiinD  ur  Iji'iflltTH  alkalino  methylene  blue  soltt- 
tion ;'  it  ii*  he  waslieil  only  with  water.  It  i^  ntnined  after  Gram's 
method,  (t  regularly  occurs  in  the  inli;«tine,  spk-en,  liver,  kidneys, 
alvo  it)  the  stools,  and  now  and  then  in  the  blooil  in  alfdouiinal  typhus 
[tyjihoid  fever]. 

TuUrd--  hanUi  (compare  Fig.  40,  p.  184,  and  Fig.  130,  p.  426) 
are  thin  rods,  1.5-3.5^1  long  (FlUgge),  frequently  slightly  curved  or 
somewhat  broken ;  tltey  olleii  form  threads,  and  sometimes  two  or 


*  10  cjvm.  of  eniiiMiitntad  alosbolio  Mlulion  u/in«Ui7l*tio-bIua,  lltD  ccn.  ufoM*  p«r 
•nl.  •olallob  of  pataHliiin. 
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more  lie  dose  logetbcr.  Vrry  often  ikej  coDUin  &  ttomber  of  tfg' 
•Imped  fipaces  (spora),  and  thvn,  «ii«-a  suined  anil  sligkily  magnifiol, 
tWy  HDmciimw  look  like  clinin  mkroooeci.  Tiiry  liare  no  indc- 
pendant  motion.  I'la'y  grow  ti4;»t  iu  n  rvngmt  glu8  Upon  an  obliqiM 
eoftgnUted,  at«riluwd  blood-seram  and  glrcerin-ogar,  nt  n  tcmpcn- 
ture  of  37.5"  C.  (min.  30,  max.  42).  At  beat  tbey  graw  rsiy 
alotrlj,  and  faeoce  tlio  strictest  care  in  necessarr  tbat  it  mar  not  ib- 
Tclop  exceaoireljr.  (For  the  tecbnique,  m«  special  works.)  In  foor- 
t«en  days  then)  appear  smnll,  doU-vbite  scalea  and  apedcK,  wbieh, 
«h«n  tilightlj  inagniSed,  sliow  an  arraagement  that  reminds  one  of  a 
lan^e'l  braid  of  hair  (compare  Fig.  130.  p.  426).  We  can  faan  K 
develop  upon  a  covering-gtaas  and  then  stain  it  hy  die  tnetbod 
deacribed  on  page  185.  The  exptriaiGitt  of  inoculation  it  ]nxt  made 
npon  gvinm-pigs,  by  placing  eome  s}>utu]ii.  for  instance,  in  tlio  abduoi- 
inal  cavity.  Generally,  there  is  no  reaction  in  the  peritoneum.  AfW 
two  (o  three  veeks  the  gUnda  swell,  and  in  four  to  eigbc  woeks  the 
animal  dies. 

Lepra  baeiiU,  resembling  small  tubercle  bacilli,  are  atainod  with 
nniltite  in  the  usual  way,  but  also  like  tubercle  bacilli ;  hence,  like  the 
former,  there  may  be  a  double  euining.  Tbey  are  Ibund  iu  leprous 
skin,  in  tlie  glands,  in  the  tissue-juioea,  in  the  nerves,  aUo  Raid  to  be 
found  in  the  blood,  etc..  mostly  in  small  and  large  cells  rosembling 
);iant-cells.     Cultures  have  not  yet  been  sucoessfnlly  made. 

Anthrax  b'ti^ilU  are  like  tubercle  bacilli,  only  aome what  broader. 
They  are  stained  with  L(>IHer'a  potassio  methylene-blue.  Rtain  veiy 
enrefiilly,  thf-n  wash  with  dilute  acetic  acid.  Tbey  are  oflen  vasier 
iiciil  uioru  ciTtiiltily  di'ino II Pirated  by  culture  than  by  animul  expori- 
nicnUttioii.  They  develop  rapidly  upon  iiliees  of  potato  at  ZH"  C. 
[=  £>7°  F-],  1L4  u  browni?<h,  Nlirny  ma^a.  It  can  he  inoculnlod  upon 
)^iin<iii-pig^;  Huuic  iiiaiiii.-iiii  tlmt  pii{>pi<>fl  are  l>etter.  Deatli  follova 
uf^r  an  inilefinite  time,  and  nodulea  occur  in  various  organs  (one  of 
the  first  nyinptom^  ia  a  swelling  of  the  te-tticles). 

The  cholera  hapilim  (see  Figs.  117,  118,  p.  S89,  and  Fig.  119. 
p.  SitO)  hiM  been  very  fully  deitcribed  upon  p.  SSOf.  It  lias  tbero 
been  poiutci)  out  that  the  certain  proof  is  oidy  made  by  collore. 
A  mucous  tloccule  from  the  MooU  or  from  the  lineu  ia  taken, 
placed  in  a  smull  glasa  with  u  fluid  five  to  ten  per  oenL  cultnre- 
geUtin,  from   which   plate   culture  are  prepared.     After  standtng 
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no  to  two   rUyji    in  nn    nr'Iiiiary   lomperaturc,   small  vbito  poiots 

ir«  Hoen   &t   the  bottom  wliieh   gradually  reach   the   top,  antl.   bj 

endering  llin  ge^bitin  fluid,  fonn  deep,  rimnel-liko  <lepre.ssion8.     At 

th«  hntlotn  of  the  funnel  lie  the  vrliilttih  culture!*,  not  larger  thiin  « 

Epin'head.     By  nutking  nn  inocuIatiQii-puiictiirc  in  the  reagent  gbiu 

Etliere  is  alao  produced  a  funnel,  which,  from  the  rapid  thinning  of  the 

rfiuidizcd  gclntin,  contiiiuH  n  lnr;;n  hubhie  nf  air.     The  lower  part  of 

Jie   inoculation  puncture   reMeiiiblcH  a  thin    thread,   which  in   mine 

|)liicea  id  aa  clear  n.-t  gliLt*,  and  look^  liko  an  <>inpty  capillnry  tube, 

rbile  in  other  place-t  the  culture,  nunk  ti>};ether.  conxi^ts  of  gray  and 

vhitish  threads.     In   the  dependent  dropn  there  in  active  motion, 

like  a  swarm  of  goau*,  and  the  bncilli  dlrivc  to  reach  the  border, 

!.iirger  plate- cultures,  under  n  slight  nuignifying  povrcr,  rIiow  a  p<)CU- 

liiaT  lustre  and  an  arrangement  tut  if  they  were  a  colloction  of  sliivored 

The  inoculation  '»  miule  ap<>n  guinen-ptga,  the  contents  of 

rhaae  stomach  in  made  alkaline  by  ^  o.cm.  of  a  five  per  octit.  lolu- 

tion  of  soda  (using  an  cnophageal  cathelcrj;  the  intestine  is  made 

)ui«t  by  injecting  into  tho  pcritoncuin   1  ccm.  linct.  opium  fur  each 

[SOO  grammes  vri'igbt  [of  the  animal] ;  then,  by  meiins  nf  the  nsoplia- 

Igi-ftl  cutlM'ler,  there  iit  introduced  10  c.cin.  of  the  deposit  of  the  cholera 

[Willi  in  bouillon.     After  tno  days  the  animal  dies  (oHen  without 

I diiirrhd-A,  iilwayM  without  vomiting) :  the  condition  of  the  intestine  is 

I  found  to  bo  exactly  like  thiit  in  oliolera.     In  tlic  intcstineti  are  abuQ- 

dunl  ubolcm  bacilli. 

B'mHi  "f  Fi»kler.Prior  (see  Fig.  120,  p.  391)  resemble  tAuAtn. 
biicilli,  but  are  tbickt-r  nnd  plumper;  but  in  the  colored  preparations 
tbey  cannot  ccrlainly  be  distinguished  from  Kitcb's  comma  bacillus. 
I'Into-culliirts  develop  riimirkably  nipidly,  and  render  gelatin  fluid 
in  much  larger  ({unntity  than  cholvm  liHcilli.  This  dilTercnce  in  the 
rapidity  of  development  is  the  b<»tmnrk  of  dii«linction.  When  slightly 
magDified,  tlie  cultures  seem  to  be  very  finely  and  uniformly  granular, 
of  a  yellowish-brown  color  Theinouulation-puncturc.  likewise,  shows 
a  much  more  rapid  fluidizntion,  but  not  the  clear  tbreaiU  beneath  the 
upper  "air- bubble,"  but  an  irregulnrly  wide  canal,  which  reminds  one 
of  a  stocking.  After  a  week  the  whole  rmgent  gloM  becomes  Buid. 
Also,  the  inoculation  of  animalx  give;  a  diflerent  result — stinking  in* 
teetinal  contents,  while  in  cholera  they  smell  elale, 
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retinal  rbantt*"  In,  UO'2                             ^^^H 

1                       ctwU  ia  iiriaeur,  42:: 

•uli>nic,vnlari;euieat  of  apleea  In,            ^^^H 

'                llrcr,  Mirfiki-'o  of.  82fl 

839                                                         ^H 

Amylolykii.  disturbed  Iti  supcracidll; 

■tool*  til  bp  examined  for  paraaitea           ^^H 

1                      of  >.toinavh,  356 
1                In  complete,  nbuwu  by  mionwcopi- 
cal  exaiDinuiloQ  at  voinlt.  36r> 

in,  377                                                    ^H 

»bB«l<liiy  uf  itoinach  in,  SU                 ^^H 

ftubJeetlvL'  •en'uittons  of  visloD  In,            ^^^H 

Amvlolfiic  period  of  digMtloti.  SH, 

^H 

M3 

■pnaibtlilv  nf  bearing  in,  S72            ^^^H 
inicinK  «r  puue  of,  248                            ^^H 

iibiMten«(t,  Mil 

Amyiitropbic  lnl«ral  sclenis{s,fl80,  SS6 

urioc  uf,  ferv  i>al«,  40$                          ^^^| 
iliould  M  eianiio«d  for  ba-           ^^H 

l':iilt  with,  &24 

iucrviup  of  umlon  rcfltx 

cillua  tubsrculiMia,  4S4                   ^^H 

Id,  W) 

venoua  huoiininu  In.  269                          ^^^| 

vertigo  with.  472                                       ^^H 

AnSDtnic  henit-murmun,  explanation            ^^^| 

Imnfiied     excllabilltT 
nitliout  EnR  In.  029 

partial  ICaR  nitli.  6£i 

of,  230                                            ^^M 

An.  an  abbt«vIatioTi  fur  anode.  &)& 

propngaied      from      veiioUB            ^^H 

Abribu.  abMUoe  of  putas  vitb,  £13 

trunk*  In  cheat.  269                        ^^H 

a  caiuc  of  drapav,  98 

murmura,  22!)                                            ^^H 

nlbuminuria  with,  435 

necrosis  of  pan*  and  medulla,  462            ^^H 

nIkalMccnce  of  blood  diminiabed 

Anwatheain.  cnuM  of,  439                                ^^H 

in.  iVi 

defined.  477                                          ^^^| 

caused  by  aacbvlostoiua  duode- 
IHU.3S3 

important  distinction  with  r«fer-            ^^^B 

SRcetodislributJonornerTe.47tf            ^^^| 

color  of  blood  in  cian  of  usnn. 

of  dorsum  of  forwrm,  caution  n-            ^^^| 

271 

garding.  48fl                                      ^^M 

AnmlbeiM  of  inut'oun  moiahnuie  in 
hyi.t«ri«.  4il7 
[iiirtial,  caiiMi  of,  -ISO 
»eo»otj,  in  gtv»*  hy«l«riK,  034 
WUl.  rarp.  ^79 
Annlgma  di'finvJ,  -ITS 
Annuinciib  drIliitH),  17 
mode  »r  taking.  19 
«ch«mi»  ftif,  20 

unreliable  rrfr*'^i"K  ■pMim,  688 
wlial  It  compriMs.  19.  2<> 
Aiiartkria  dvflnwl.  61$ 
Ana»uc4.    tSrc  (Edrmii. 
AiiAtomica)  diitciiM,  *ymptoin*  of,  597 
ilivinotiD  of  the  clicst,  76 
vitriuionit,  cHu*c  of  unequal  puUe 
1(1  symini'trical  T«BMU,Sft7 
Anntomy  6r  h«art,  191 

of  livor.  31SI 
AnohyliMbimu    dumtonalo,  dcKribcd 

and  IlluHtrHUH).  38:; 
Anchyl'Httoiiien  lu  vomit,  SiH 
AnchylrufimiMia.  382 

feci-*  of,  oODtain*  Ctiarcot'a  ctT»- 
taltt.  :I88 
Anpiiri^m.   nbaeoco  of  pulw  witb, 
243 
aortic,  pulaotion  in,  S04 
blood  it)  Htiuium  from  niplur«  of 

167 
cnutian  regitrding,  wb«a  making 

pxplorntory  iiiinrlure,  162 
difllL-ulty  ID  di>itliiK>>'*lifnK  from 
ni'paieiit  cnlnrgement  of  liearl. 

effect  of.  upnii  fiilae  la  one  nf  two 

RyiDDiPtriciil  vMsela.  357 
iocroMcdiirruinfi'tpnccof  thomx 

in,  I6» 
near  cesophagua,  camion  record 

log  wunding  ampbAgne,  294 
ntmralgia  from  prtsnire  of,  4>t3 
of  Hbdomijiiil  Huita,  SSS 
of  aorU.  und  oiber  arlerlo,  efltet 
on  iiulsc,  24!* 
cryatiiln  in  xputuni  in  bsmnt- 
rhagc  into  lung*.  180 

Siraooaia  l>nm,  43 
wcrliitlon  nf.  3-H 
how  diiiiin);iii«h«l   rrom  on- 

pycniii  pulHiLiiti,  1112 
I>iHMliig  <'<!  Ilii'  larynx.  7^ 
preuiirc  by.  iipiin  rccarronl 
oprrc.  296.  cm 
of  arcb  nf  aorta,  nfTecta  vcoela  of 
left  >ide.  -JA& 


Anouriam  of  Kitcendiov  aona.  ^m 
veaela  of  right  aide.  SM 
of  deteending  aorta.  SS& 
of  itinominate  mn«rr,  2BS 
of  rainuto  arierivsorimiaai 

nf  botDorrliiiffr,  -^77 
of  pnlnionary   artery,  S55 
pticnoaienii  of.  4«) 
praaaing  bcArt  forward,  i>.>3 
premire  on  nervji*  I'rotn.  4'» 
pabalion  of,  uear  iitoinach.  SK 
recurrent  ]>Rraljaia  a  aympumit 

aimulatea  enlarvnl  heart,  3W 
qnrtolic  i>ulaiUtuiia  at  Imui-  ol  bran 
lu.  3» 
Angina,    caaae     nf     ealar|^m«til  •■( 
Uinfuuo,  28(1 
bcpntTcu,  lirrfwa  witb,  AO 
Ludovici.  '>94 

cauae  <•!'  cyanosla,  43 
DecroUca^  toriBili  in,  290 
pMloria.  in  nrcanic  diaoue  of  th( 
heart,  577 
pnbre  in.  £40 
Angle,  epigastric.  82 

ID  emphysemaiotia  tboru. 
of  Louia.  M 

in  piitblaicnl  thorax,  M 
Anruliia  Lndovici  dr<ii)(>d,  76.  79.  HI. 

Anhidrciiia.  auilnmina  aft«f  long-cnO' 

clnued.  Ho 

Anidt»«i^  88.  !i»l  J 

dcBncd.  37  \ 

AniHn,  color  of  blood  in  twiaoalofbr 
270  I--  «   . 

AnimnliKiraailca.  examination  of  aW^ 
for,  377 
eiolic,  21 
in  »]i<ituin.  IS2 
in  urine,  M-vtion  oa,  424 
■ecUon  nn.  -177 
two  fiiuad  in  blood,  SAS 
Ankylosloma.  41 
Ankyliwloma-aomnia,  iV4 
Annilal  i-luaurc  mult  nf.  ftog 
Anoile.  at  ibc  oonlrsi-tion  utily  u  tju 
npeiiinx  of  tbi-  i-tirr«nl.  MQ 
cutorn  blue  litmu*  n-d,  .^t)h 
positive  pole,  l^H 
AaumallM  of  brealbing,  S9 
Anorex<H.  deflned,  47i 
Anosmia,  wbon  itwoira.  978 

unilateral.  awoclat«d  with  bami 
anie^tlioala,  ATS 


M 


I 


^^^IN^^^BIF                                     618      ^H 

AdOTc,  occuiTMioe  of,  important  aiini 

Aorta,  atenoaJKof,  from enUrf^ed  retro-           ^^H 

in  totantw.  S26 

periConeitl  elunilii.  .^41                   ^^M 
murmur  of,  where  heard,  2S4.           ^^M 

AnSC.  518.  519.  .-iao.  M1.52S 

minl'iinl,  'lettTiiiinHtion  of,  &1ti 

225                                                 ^H 

AnMrinr  iitlumn  of  (pinal  cord.  4(>6 

pulw  in,  SS2                                     ^^M 

Gtmnnl  foun.  clfeut  or  Iwion  of. 

tracing  of  pulee  In  InsuUicieney           ^^M 

■wr 

and  etcnoei*  of.  24!i                              ^^H 

(tray  columns.  492 

various  plirnomenn  of,  2ri:t                         ^^H 

diiraiw    of,    KbR    with. 

Aortic   and     irii'uspitl    iriMilBciooi^.           ^^H 

524 

combined  iirterial   and  veaoua           ^^H 

born,  ch&racutrlstic  tlsn  of  oere- 
bral  And  ipinsT  parAlyatit 

crural  it'iuodi  wlib.  2lit.i                        ^^H 

fiist  sound.  softMl  heart  sotind,            ^^H 

Hbnvc.  494 

^H 

exdul>i1it]r  or,  iDcrt^MWikin 

InBullicicury,  194,  195                              ^^1 

redes.  496 

aud  slerKism.  effecU  of,  19ft                 ^^H 

gnnRlin,  4^5.  4-W.  492 

iippOHiie     condition     of           ^^H 

pari  in  nkln  rcllt'X,  4IH1 

miisc  in,  252                              ^^H 

resiilla  ol'  (lisMMie  (if.  490 

tuterin   liver  pulae  in,  2S7                ^^H 

horns,  divetuw    or.  umlou  roflex 

caplMiiry  putw  iu,  2dti                    ^^H 

Himlnlnhed  lu.  'W) 

double    *oiind    over    crurat            ^^H 

cHecTt  of  Iwiion  of,  4SG 

iirtory  in.  259                                     ^H 

Erny,   Kiill   with   Icaioni  o(. 

ellect  u|H>n  lecond  sound,  2C8            ^^H 

an 

Increiiner)    arUrial  [ulaatSoo            ^^H 

preside    over    musculAr 

with,  2li7                                        ^H 

toniM.  528 

murraurof.  irhore  beard,  224,            ^^H 

ufllcp  uf.  4S6 

22S                                                  ^M 

pyramiiis,  4-51 

pro^rrewi  re     venous     ])u1n            ^^H 

rooU  nf  sjiiniil  ncrven,  4A6 

^^H 

(■omtireaeiun  i>r.n-i>iill«or,40l 

pulxnting  splenic  luinor  with.            ^^H 

AotliTitx  bacilli,  culturiv.  t)(>6 

^H 

iletcrilied,  280,  6m 

pnIa«iion  in  aorta  with.  2>M             ^^H 

llluEtration  of,  28(1 

of  retinal  ururira  in,  <I02           ^^H 

Antifebriu,  urine  uftcr  tnkinit.  451 

pulse  in.  2'')!                                      ^^H 

ABtiperiataUia  of  momncb.  SOS 

with,  -as                         ^H 

Aotipyrine,  urine  aRer  lakiiig,  4SI 

trttcinjc  of  pu)so  of,  H&                     ^^M 

Anuria  from  obttmctioii   by  ochioo- 

weiilcfninK  of  first  sound  at             ^^H 

coacu*.  425 

a|iex  in.  21!>                                   ^^M 

in  <u:uU'  rjcphrllia,  407 

alenMls,  104                                              ^^M 

in  Ijyoleriii,  ■^Tft 

absence  of  puJM  with,  348               ^^H 

Anzi<'tF,«tI'cct  of,  oil  Amount  of  uriat. 

pulcnew  in.  41                                   ^^H 

401 

pulse  witli,  242.  S44                          ^^1 

pulM  fVmiueot  in,  240 

aounda  wilh,  iltS                               ^^H 

»utjeciiv<>  (■ipmeinn  of,  ia  djv- 

wcalcenioK  of  aortic  socond            ^^M 

pDiaA.  W 

in,  219                                     ^^H 

Aorta,  ■natoniicttl  rebtionn  of,  Z'li 

valve,  iusullieieijcy  uf.  soundi  Ib,          ^^H 

aoeuritm  of,  pulwtiiuu  iii,  204 

^H 

paralyaia  of  recurrent  nerve 

vnlvesj  wherg  best  hnrd,  213,  3U           ^^M 

b;  prewuro  from,  538 

Ape-hand  in  parHlysi*,  544                             ^^H 
Apes-bMl  of  )i«an.  euaiination  nf,            ^^M 

prauuTC  br.  upon  recurrent 

nerve,  i'J6 

^H 

reUtion  of  left  rxrolid  lo.  clinical 

absent  in  pcricnrilinl  adhesion,  203            ^^H 

importance  of,  463 

und     hcurl-iienl    not  to   be   eoD*             ^^H 

■olwmia  of,  shown  by  stronger 

founded.  2UI.  203                                  ^H 

■ortioMcnnd  lound,  317 

causea  of  llfs                                            ^^H 

■leaoal*  of,  oommeDcement  of,  ab- 
HDCB  of  apes-be>t  in,  203 

cfaanKe  in  width  and  ttrongtli  of,           ^^H 

614 
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Apox-bMt  coinrUlcM  wUli  «T«toIe  or 
bntt.  312 
dbi|>laM<d  by  rolraction  of  long, 

dUpliceaient  of.  199 

doublloK  »r.  303 

in  (leurmiiiiiiK  nppiirent  enlKi||»- 

mciit  of  hvnrl.  LMIf 
in  dulocatiuii  of  bcuv  211 
pMltioB  of.  In  children,  lUS 

«rlth    pericardial  rxudalion, 
202 
tircngtb  mill  brradib  of.  a  t\ga  vt 

hyiwnrophy.  200.21): 
wcAKi}nin|;  of,  cniuc*.  201 
Ajii-Jc.  firvt  •ounil  at.  ■iraDgtlieueil  in 
mitntl  aMnoala.  218 
Bounilfl  of  ht'iirl  hnird  at,  314 
milrol  niuriDuni  nl,  224 
murmur  i>f  nivuusiit   of  left 
liurluulo-vMiirii-ular  opeu- 
log.  licHnl  «i.  221 
A|>lia«ia,  witli  alhiimiiiuria.  HI 
aUClic,M2.  Ma.  5&1,S&9 
cauw!  uf,  itl^ 
phdnoiiK-nn  of.  M8 
Clurii'il'i  illitariini  of,  fiSO 
LiublliuluN  diKgrMn  of,  507 
locaiiutlan  of.  flM 
mixed  with  amnariA,  SS5 
mode  of  ]>rui»duTC  iti  tnliag  for. 

motor,  969 

MiworT,  phcnoRiotia  of,  QSS 
Apliiuii;  diRturbmivo,  &i9 
Aplioriiit.  74 

a  mull  of  nrcurr«it    putXjtit, 
G99 

huw  cauaed,  fiOi 

\n  paralysM  of  recurrent  nervo. 

lone  of  coagh  In.  169 
\\>\ii>uic  patients,  l-IS 
At'hlliw,  in  Tomit,  006 
Apictw  of  luiiK>.  61,  82 
tidiiiiJuricti,  Ml 
cauilon  r  t%'ard  ins  I  light  dead- 

oniiig  ovor,  iS 
caviiiv  in,  ISI 
diuiiniHbed  in  pbthlala,  187 
diaeaae  of  both.  cniBparatlve 

porcuiwion  in,  13,3 
drv   idle*  with    catarrh    oC 

150 
large  nil««lu,aBign  of  cavity. 
152 


AplcMoflunjp.  pemMBon  mttom. 

poaition  ot.  chjuwed  b?  i» 
«*MMt  c>uditinnii)iHa.It 

r«laliv(?ly  ile*deiied  *ini 
oror,  il4 

■hrunk(M>,  open  trnpauit 
aouti'l  or*r,  no  ' 

•aoietiiiiRn  ritluxttl,  IM 

•yilolic    ■ubclariaa   (DOnW 

Wbercsloaia     aC    menMri 

TMicuUr  bnuUnc  *& 
144 

(l<«'letit!sl    (MXind    wift, 

129 
|iain  with,  102 
prolonged  •xplndoa  k. 

143 
tympanitic        rMoaaaa 
over,  in  l>(«iiiniDc.lS 
lympanitir  Miiind  ofcr.tn^l 

giDDin];  (II liccTulrwi*. 
upper  liniitn  of.  12.^ 
Aplasia oflang.  deadcneil  Mund  i 

114 
ApnioK.  93 

ooDtractod  pupil*  jn,  nS 
jerking  if  muM-l*-*  In,  9S 
Apoplectic  attack.  deGnrd,  ASS 

habit,  Sii 
Apoplexy.     *rOerrbr«l  ln„_.. 
aphasia  after  an  Ntisck  oT,  fiSft" 
drcubtlui  after,  A82 
diaturbance  of  oonaciouaaem  la. 
470 

flocoauria  with.  443 
eart  and  rMaflu  to  bo  oxaniDri, 
A77  ^H 

pub*  Ui,  S4&  ■ 

•yncope  t*  a  prccamor  of,  471  ^ 
llnuitn«  niirium  aofaetimM  a  pre- 

iruraot  tif,  373 
transitory  alhuminiirik  with.  435 
Arc  de  cercli-.  46^.  Mi 
Area  of  heart  duliieas,  enlarK«fD«at  at 
308  »  «, 

Areometer.   u*e   of,  in    deionnin) 

apccitie  grs\-ttv  of  nrine.  403 
Ann,  motor  crniro  for,  464 
nervci  of,  -IH5 

psralfiU  iif  Ihemtwcleaor.  H 
pointKofciocTirical  irritation  UI 

llluotraled.  M».  &10 
poHltifin  during  viectricml  (•x«mi> 
nstioii,  All 


J 
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Anraic.  poiMninK  by.ciwiie  of  hiwii- 
nto-jauDdice,  47 
-piiralrsi*.    ledMoed    cxdUbiUtr 
Id.  without  KaR.'^3iiS 
Artwlal   liver  niil>«.  when  llT«r  en- 
larged, 322 
pulw;,    iin>]>*Ealoi)    tlirotixh    Ihi- 

upilLuiM.  3118 
■eltitMJa,  abnormnl  pulaHliucm  iu 
utcrici  in,  236 
oAnditinn  of  KTteriM  in.  SM 
nllop  rliTibm  of  lipntl  with, 

22V 
puW  wilh,2«.  2-W 
Artriics,  emintiintioit  i>(,  234 
Artery.  Wilur,  4'H 

middle  Perpbml,  403 

hemorrliKgai  and  emboli 
mo*t  frmneiit  in,  46-t 
largmt  antf  ni«»t  impor- 
tant of  Ihc  bmiii,  462 
opbthalmic,  4(11 

pcwtMior  eerrbrnl,  |iortioii  of  brain 
it  iup;>lic*,  462 
cnmmunicalinjt,  46L 
vert«bnl,  4iil 
Arthritii  defoTmuns.  4157,  .^M 

pain  in  Kpinr  witli,  4iM 
Arthroptilhia  iii  nprvoua  diaeiMi,  683 
Arliciilnr  iicurulKia.  4H4 
Arytbm  of  puW.  L'41 
Arjtbmic  bwalhiog,  92 
Ascaridea   in    diieiua  chuledochtu,  a 

i-nuHR  nf  jniindico.  47 
Aacariii  luiubricoicle*  described,  and 
Bymptonii  of,  380 
egg*  nf,  3X1 
illiiKlralcil,  »81 
Aiicitea,    abtlotniiial    veias    enlarged 
wllb.  »I4 
acMocinted  with  cirrhoai^  of  liver, 

3r>,  aai 
cniue  nt  diminished  ar«a  of  liver 

dultifM,  831 
caiued  by  ■taojn,  314 
<:hylon«,  'MS 

det)ii«d.  and  diagnods  of.  313 
iue  to  vonouit  •ngQrK<»>iYn<>  200 
cfTeeC  oil  form  nf  t'bail,  SS 
pmplfivnipnt  of  deepbreatbiiigiii, 

.123' 
Biay  cHUHo  Tconiu  auala,  SOS 
piefn  dliiphragtn  iip.  822 
tympnnilic  miuiid  with  dlateotion 

nl  abduiiu'ii  from,  130 
valueof  lapping  for  diagnosis,  318 


Asiaticcholera:  .^r  Cliolera  Aiiiatica 
AspcfgilluR  fumigaliu  (mould)  lo  ipu- 

tuin,  17G,  1!W 
As  perm  111  in  in.  HM 
Ai>ph;^xia.  Will,  in  n«-umMa,  r>77 
Aimociaied    inovtinentN  in  panlytk, 

defined.  1»''> 
Aiithma,   broiivhinl.   expirntori'  dy«- 
piKi-u  peculiiir  to,  119 
rapid  lireatbing  iii.  94 
relation  ofOirocbmaDa'sapl- 
mls  10.  IkO 
casta  in  tipuium  of,  173 
cause  uf  iryHUfiuli,  411 
Chnreol-Levden's     crnuU     In, 
182 

ill  •putum  of  briMichial, 
174 
in  ennnecli'in  witb  disease  of  the 

ii<«r.  '>75 
oxalate  of  lime  in  anatuia  of, 

18J 
idmulatlon  of,  19 
•pmls  in  vpiiliim  of,  17fi 
urwnic,  44<) 
Aaynmelry  of  bmlbiug  dncribed, 
91 
of  pul»e.  345 
of  »kull,  46.'> 
Al&xia  defined.  S27 

and  explained,  &^ 
difflcuity  of  diitinguisbing,  from 

Ireiniir,  .Wl 
of  upper  tritrFiniCy.  5G1 
when  it  occurn,  fi'h' 
Ataxic  upbasia.  M2.  MJi 

eamv  of,  •Vi-'i 
AtelectAMK  in  rblldrcn,  9» 
Atcleelatic     iTfpilotinn.    iunpimtorv, 

detlned.  1.^4 
Albemiiin  of  nnrta,  M'stolic  murmurs 
with.  2r>4 
of  v«Mela  a  i-Huse  of  hcaiorrliage 
of  brain,  fi'iS* 
Albftoniii  drliiicd,  53ft 
Aioniit  in  pnmlyn*,  469 
AioiiiL*  iitroubic  paralyiiiM.  494 

paralyel-,  4!i4 
Atrophic  pnralygis.  4W 

flbrillary    contrnctiona    id, 

r>.H2 

pHrtlal  EaRin.ASS 
tvo  roriDS  of,  493 
Atrophy    Knd    pnnlysis,  piirallettun 
lieiween,  493 
disunion  r>f,  493 


^^H        6 1 6              ^^^F                                                                         I 

^^^H        Atropliy  <l«fin(>d,  SS                               1  BaoUlu*  dwcrlb«d.  culuu«*  o(  Cttf      ■ 

^^^^H               diHliirbmice  of  virion  rrom,  601 

<tlatilirui«b«(l  rrumKocfa'acosw   ■ 

^^^H                 of  iiikcliriljr.  491,  491 

bftaiiua.  eor                        ■ 

^^^^H                           -i^e 

inapiitnm  rmm  moutli.  1%S0    ■ 

^^^H                 vnrlelln  of,  -190 

in  niine,  42S                                      1 

^^^^H        Atropine,  elToct  of,  ou  pupil.  A6T 

rcaemblloS  tubMvl*  bacillB    ■ 

^^^H               iKiUi>nitig,  red  okin  in,  41 

400                                           ■ 

^^^^          Aiiootirufcjcrr,  ivfrrfntov  to,  104.  lOfi 

of  Flakier  Pnor   deaeribad.  ol-    ■ 

^H               Atitn.  n  proluiJo  uf  epileptic  tonirul- 

Urm  of.  390.  607                          ■ 

^K                    aiuu,  032 

of  Kl^ndera,  fouod  ia  blood.  Stt     1 

^^1              Auride.  its  relation  to  venous  pulse,  ,         of  innli^aant   uKleni*  dcMcriM.    1 

^^^                   364                                               ,601                                                   ■ 

^^^H               left,  location  of,  191 

of  luhinuliHiB,  abaMMWO&lt* 

^^^H               right.  lovuliuTi  of,  1111 

diacuverr     of,    mftdc    itMlfr 
UmaoB     tu     aputUB    la 

^^^r^          Aurlcalaj  neml-luiiar  murmur.  vheK 

^^^           hnrd,  324 

valnahle.  177 

^^^^k        AuricuUri*  magniu  norv«  illuatratod, 

found  in  bloi>d  Inn),  HI 

^^H 

inaputuui.  !7& 

^^^^H        Auiiculo-tetuporat  nerre,  llluatrated. 

lo  orine,  Higii  of  tutiemloM 

^^^^        Auncullation  of  heart,  311 

of  urinary  puMgea,  4JG 
Back.  nervoBof,  too  ae«p  for  elmlrial 

^H^                            poiiib  of  el«utiun  for,  213, 

eaamloalion.  SIl 

^^_ 

Bai-ieria.  caals  of.  tn  pynmia.  4i4 

^^^H               nf  intcatinr. -tlS 

found  in  hyaline  cjuta,  43.^ 

^^^m                   luncs.  138 

^^^^B                      !>]  ui>  a/ler  |iercuH(iioa,  140 

inl«ainal,    in    aU»U.    ralu*  at 

S88 

^^^^B               of  i>eiriloneal  uavity,  31$ 

In  urin^  399 

^^^H 

of  nephritis.  427 

^^^^B               of  ttomuch,  :tl)7 

•cction  OD  tbcir  diaenoalie  raloa 

^^^H                      reinii,  268 

603 

^^^^1                    voloe.  1S6 

nrin*  made  cloudy  hy,  -tOi 

^^^H                      when  it  may  he  omitted.  158 

turbid  from.  4tS 

^^^^P               of  whiapori-il  vi>ice,  l.'i!> 

Bilz.  referenee  to,  174,  183 

^^^^                reouttn  ul',  in  uueuri«ni  of  aorta. 

Bitnibi-r.  reference  to,  lOl 

■^ 

Ktti'l -box  nntr  wUb   tftnuhraeBta.  lU 

^^                       value  of.  when  umaH  ■urface  of  It^urcl-ibanod  «he*t,  83 
lunK  in  involved.  I2fl                     Unrtela,  rvterenoe  to,  SM 

AuiAOthonoui  clol«,  effect  on  uiilae,    finacb.  rer«mic«  to,  34fi                             J 

345 

Boisedow'a  diaeaae,  blowing  munnsn 

Aulo-intoxicutinn. 

av«ir  lynipliaiH:  elaada  1^ 

by  ni-i'lnnurio.  448 

2M                        B            -, 

by  <lia(.-i>turia,  448 

lieart-'Mat  In,  201 

Auxiliary  miucln  of  inspiration  and 

hemidmaia  in.  88 

expiration,  540 
named,  96 

increaan]  atrrorth  of  luut- 
aounda  in,  316 

of  raplratloo.  ^d  in  thoracic 

palpilalioa  of  heart  in  £77 

broaihiriK,  99 

puUe  in,  34(1 

Axillary  linn  di^fine'l,  7)i 

tnmor  of.  .531 

ncrvci  illiialrateU.  4SQ 

Raailar  arteny.  461 

A/.ouHpermiu.riSO 

Bntlid.  ei>ld.  value  of  jmhw  in  alioinac 

reault  of.  2-J3 

iadurte  iKrupiralioii.  37 

"DAAilt,  n^fereoce  to,  ISl 
ID     iiaccilli,  rrfercm-i-  to,  15II 

Dauniann.  tfilrrcnce  to,  4S2 

Berger,  refcrcncr  to.  100 

BarilluH  of  anihrax.  illuatratcd  and 

^OKybut«r)c'  ucid  iu  urin*  of  dUbetk 

dcacribcd,  380 

coma,  449 

1 

^^^^^^^^^^W                        ^^V        ^j7        ^H 

Biceps  Mies.  499 

Blood,  arteflat.  brlghier  In  color  Lbaii              ^^H 

-tendon  rsfl«x,  498 

^^H 

Binlert,  kIIdkocc  to,  l$4,  IS6 

IjHcilltiii  i>l  lytikoid  fever  found              ^^H 

Bii'ii»i<>ck.  ryrpirnwi  to,  388 

^M 

Bieniier.  r«rvr«nc«  to,  104.  13»,  18fl 

-caata  in  urine,  eien  of  renal  ba^ma-              ^^H 

fiilc-ai-iilK  in  urine,  dingnontic  Tklue 

^^H 

of.  443 

chctnieul  examination  of,  283                    ^^H 

suikll  amount  or,  fa  nonnn] 

color  of,  in  ciatu  of  poitoning  by             ^^H 

u  rill  I',  4').'> 

varioun  lubnlaiica.  270                              ^^H 

vnluc  or,  in  jaun<li<M-.  46 

coJorintt  inaiierof,  in  urine. when             ^^H 

colorinK  mutWr  of.  in  urine,  410 

occur*.  410.  441                                       ^^1 

deflciecicj  of.  elTea  aa  Hbeurplioa 

oorputcle*,  ctiange  in   form  and             ^^^| 
«  M  of  red,  in  nnvniia,  27A                      ^^^| 

of  &t.  3Tt 

«lftct  of.  on  colnr  of  nUyola,  !nS 

counting  of.  274                              ^^H 

notuauallr  found  in  wnt«t7«loola, 

in  atools.  987                                       ^^H 

574 

normal    proportion  of  irhita             ^^H 

-pigment  insimtum  in  ict«tui.  ITS 

to  red,  278                                       ^^M 

-pigment*  and  bile -addji,  aection 

■latholoKical    diminution    of             ^^H 
red,  m                                           ^H 

on  teila  for,  in  iirlue,  412 

vomiting  of.  ^ill 

|iropi>rlioo   of  white  to  red              ^^H 

Kliuy  eoUc,  vomitf rk  in,  3G8 

«^fg«meDt.  teiiderne«with,S24 

iuureaited  in  aniemia,  27S                ^^H 

red.    nninbpr  of.  In  a  eublo             ^^H 

Bilirubin,  -Hi 

millimKri'  of  blood.  27-'i                 ^^H 

BJKUiulh  (eat  for  sui^r  in  urine,  444 

cryxtoli  in,  in  Icnko'min.  27!)                     ^^H 

uuceituin  if  there  i»  ulbuuiin. 

dlaeue*  of,  cauic  of  palcnrm.  40             ^^H 

444 

entire  «inount  eqiiaU  about  onr-              ^^H 

Bluunero.  reference  tn.  271 

thirteenth  weiirht  of  body,  370             ^^H 

Bl&ck  color  uf  romil,  fnim  infcniion 

exniiii  nation  of.  270                                    ^^H 

of  imn.and  in  ncut«left<l-paiaoninK. 

fruui  nn»o  and  throat,  diturnoRis              ^^H 

urn 

^H 

Bladder,    allcaline    fermentation    in. 

in  apntuin  from  rupture  of  aneu-              ^^H 

caiwe  of  turbid  nrine.  412.  413 

^^H 

oarcinomn  vilU»um  uf.  partideaof 

inteniity  of  color  of,  270                            ^^H 

li»ue  in  urine  from.  421 

In  urine,  form  and  appcarancQ  of.              ^^H 

completely  emptied  bv  actof  uri- 

416                                                   ^H 

nation,  41)8 

give*  a  Hlnnll  amount  of  nlbu-               ^^H 

crinni  (pninful  teneemiu)  In  tnbett, 

min  in  lolution  witJi.  43d                ^^H 

680 

make*  it  lurbid.  412                            ^H 

1             depot  of  pua  In  the  iidgbborhood 

-Jaundice.  41!                                               ^^H 

of,  caiMe  of  hyilrotli  ionic  urine. 

large    rffunionK    of,    urobilin    in             ^^H 

415 

urini!  wilfa,  4<)ii                                       ^^H 

distended,  din^nou*  of.  398 
dialurbiince  ul,S87 

-ninkinK   urgnnii.  itevelopuicnt  of             ^^H 

fat  in  dihPHse  of,  41                                     ^^H 

•xaminntioQ  of.  898 

micfODL'opii'nl  einmiDBtion  of,  27S             ^^H 

impiirliin(!0  of  emptying  in  exam* 

mndci  '>f  examination  of,  for  Bticio-               ^^H 

inir  abdominal  organtt.  311 
Itaralyols  of.  S90 

utgHDimn*.  28;^                                             ^^H 

niorphu  logical  oonatitnenta  of.  in-             ^^H 

ponition  of.  3!'8 

;iortance  of,  In  dijignnaia.  270                ^^^| 

retention  of  nrine  in,  a  caiwe  of 

movement  of.  in  liearl,  Ili3                           ^^^| 

diminution  ofnecrvtion.  4<)8 

murmur*.  22U                                             ^^^| 

teneainuii  of.  cauwM  of,  400 

nirniut  Rtruelurni  of,  27^                              ^^^| 

Blindneaa,  i^entrnl.  568 

patliol'igicul  conditions  uf,  aa  re-             ^^H 

reaull  of  Inion  of  corpora 'jiiadrl- 

veatei]  by  tlie  niicrnscoiie.  278                 ^^H 

pi-minn.  o70 

-pretiiure.  diminished  amount  of            ^^^| 

Bla'>d, abnormal  additionH  to,  280 

ufino  when  reducod,  407                ^^^^ 

alka1(v>cencroffm>h1y  drawn,  283 

how  measured,  24'''                             ^^H 

H        618          ^MF                         ^^^^^^^^H 

^^B               Blood,  punt,  rbantceil  by  Kiutric  juioc 

Brain,  ahMHce  of  co4iirh  indiseaMo£   ■ 

^^^                                ill  ■lomacli.  'i6'2 

165                                                    ■ 

^^^^^-                       seldiMu  vomited.  UOj 

aoeurisat  of  minute  artcrits  of.  a    ' 

^^^^ft               B[>ectrosci)j>ic  condilion  of.  372 

esiN»  of  h««aorThaK«.  577 

^^^^H                      oxBiainAtinn   of,  Tnlunbl«  io 

bloodvMMbsu  pplrl  nv .  aectioa  on.     _ 

^^^^H                          three  dnjucM  of  <-ju«34,  372 

461-W3                                              M 

^^^^H               tlin«  il  takoi  to  catiguUtc  afler 

coaeusiioaor.KljrocMuriaaftcr.+tS    H 
cTsUeen:!  in,  worn  twou  mlinni,     H 

^^^H                   withdrawn.  26» 

^^^^P               tnvriinjt  of  pulse  afWr  loss  of.  348 

618                             m 

^^^^           Bloody  siiutiim  ilvairibc:'!,  Ii^ 

dif&eulty  of  local  exnminatliin  «£    H 

^H                          voiml  (bunitttciiKMii).  .161 

4(13                                                    ■ 

^H               Blu«hii)g.  4a 

disease*  of,  anomalltsi  of  bmlb- 

^^1               Boiw'ii  ti^nt  for  fr««  murUlic  ncid,  351. 

Ing  in.  91 

^H                  .<)6T 

dy^MiCM  in,  !H                               ^ 

^^B               Boiling  iiDd  nitric  acid  t«tt  fi>r  ulbu- 

hcMfauhe  Willi,  4S2                      ■ 

^^H                   min  in  urine.  43€ 

tnhertteiJ.  ru                              ■ 

^^1               Boilliaud.  ri^frr^'nce  Io,  662 

diatnrbaflc«of  TJsion  by  lemoo  at     ■ 

^H               Bone  rrflpxc*.  500 

base  of.  4fi0                                       ■ 

^^m               Bonn  and  joints  in  nervoui  discuiics, 

effect  of  local  diacnse  mt  base  a£     H 

^^^^^                      section  on.  MS 

M 

^^^^^L               arrmt  of  erowih  of,  in  paralrftis. 

habitwhiehpredispOKHlubeiBor-    ^| 
rh^t  of.  .175                                    ■ 

^^^P 

^^^^                twuiidoD  >t^n:a«i[>n  of,  109 
^H                fiorborygmi.  3  2 

benrinff  i>i  local  di>ea>c  of.  973         ~ 

hemorrhage  and  softening  of,  ro- 

^H               Bord«J  oflunn.  abnormal  position  of. 

tation  to  diseases  of  ibe  he«n,     mi 

^1                    13^ 

■ 

^H                BoriUiafdt.  reference  to,  35 

Inequality  of  Mipil*  in  unilateral     ^^ 
aliectione  or,  AG7 

^H                Bolhrlocrohaind  lata  deaeiibed.  ^7!l 
^B                              illustrnttid,  379 

lateral  view  of,  453 

^H              BAttcher,  nfeneitce  to,  503 

lesioo  at  base  of,  paralysis  of  no*- 
clr»  of  one  eye  In,  665 

^^1               Boulimia  defined,  472 

^^H               BouDduiat  of  luni^i  rhuii^ed.  136 

local  disCMM  of.  diagnosis  of.  6W 
heoildroftifl  In,  38 

^^^__                       m«tbod  of  deMnuiniug,  117 

^^H                        119 

tbrombosi*  of  vessels  uf.  fi76 

^^^^f                 parietal,  of  ntgano,  llfi 

parnlvaii  of  cortex  uf.enrlv  spaaiiM 

^^^^^                       of  liver,  Bpteen.  luid  kidney* 

in,  4»1 

^M                                  IDuHlrated.  Sii 

poslor#saKMinie<liDdMeaa«Nof.8S 

^H                Bowels.  di*tii>hiincc  of.  from  venous 

retinitis  In  syphilis  of.  M3 

^^B                              cnKorKi'ineiit.  2til 

slirht  amount  of  vomit  in  dlMnaea 

^^K                       olwlrucli<ia     of,    peeuliar   grawi' 
^^m                          grn'ii  vomit  wliti.  3t!t 

of,  mt 

■low  piilse  la  dbeasM  of,  337 

^B                       vouiting  of  feces  in  occlmio«  of. 

syntptomntic  epilepey  tii  anslom- 

H                                   3GI 

ical  dio^Bstfl  of.  rA'^ 

^H                 Bnubiul  plexun.  Erb't  point,  510 

syniptomii.  geacvul.  enumerated. 

^H                               liaralrsig  of.  cauie  of  aDiea- 

^H                                   th(»ia  of  tlie  region  of  the 

qmcope  in  chronic  dliDMw  of.  471 
ayphi  il  of,  chsuKos    in    hiadin 

^H                                   mediiin  nerve, -w? 

^M                 BrMbyciudU,  338 

oculi  in.  BUI 

^H                 Bracliycepbaliut,  466 

Ubeniuluu!!  Mixture  of  diaeaso  oC 

^H                 Brain,  abttceas  of,  from  disease  of  the 

if  Douiiioi)  it  poor.  KH 

^                                    not*.  .^78 

tumor*   of,    diiturltanoc   of   eon- 

licarinc  in,  573 

NciooHiiasi  with.  471 

rvlsilon  of.  to  dbeooe  of  the 

Dilgralne  witb.  483 

lunp*.  '■7(i 

vertigo  with.  473 

'                                    seo'ibilit.vofcriuiinmtoprcs- 

value  of  pnln  in  showing  com- 

■QiT «ith.  «<> 

plicating  disease  of,  3.%3 

tXDEX. 
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Bnlfi.  tomltln^  (htn  Irritallon  nf.  S!ii 
in  mpi(]lvd«ivp]npincilii«aMM 

of.  57K 
(n-ctir*  niiildcolr  In  ili»eaM>  or. 
.■!.'.•- 
ifirmth,  u(l»r  of.  imporuini'C  nf,  385 
Hli'irt,  iu  di'fiirmiiT  of  ohi»t,  tW 
iBroAttiing.  .^^ralMiun^erKfapimlJan, 
abilomiiial.  W> 

ili»Jifiprnni    in    para  I  y  His    of 
iliii{>hriM,'iii.  W 
inonftliM  of.  »v.  91 

from  CO,  in  blood,  O'J 
nyinmetry  of.  dtvcribod.  91 
ea«tal  t]rp«  of.  in  women.  90 
de«p.  durinK  niuvolUlion.  HI 
diaphnjgmatic,  ialerfc>r«d    wilb. 

irrfj;ulsrity  of.  92 

ohsLruvIed.  7< 

at  compRMioB  ilvlincrd,  147 

painful,   efi^  of  uodlure  udod, 

32 
thoracic,  rrplaced  by  diaphrag- 

Qialic,  'M 
Cmniiilion.  explained.  140 
naduHni"!,  rxplninrd.  141 
I  Breiiiivr.  refertnce  lu.  .'ir*J 
I Brick'diiM     M-dimeut    in    urine    ex- 
plained. 40:'.  iiS,  4S0 
[BrifKor.  refercDce  U>.  Sfi6.  972.  433 
BriKDt'a   diwMP,   chuked  iliac  nitb. 

eai 

dru[Miy  of,  cxiilained,  440 
^Bkic«.  reference  lo.  5.52.  .ISS.  IW.I 
"SroBiine.  urine  nfler  tahioK,  AM 
SroDchi,  epithelium  in  ipulum  from, 

17li 

Broncblfti  aalhina.  cast*  in  iiputiiiD  of. 
17S 
Cbaroil- lyevdrn'x  vrjuial*  In 

tpotiim  oY.  174.  1»2 
tvlallou     of    CuT*cbaiann'H 
spirni  to.  180 
brriktlilntc.  hnw  cunducled  to  lb« 
ear.  143 
dilBcuU  to  dialinKniah  fVoni 
vesiculw.  143 
nurninl,  ilcfcribcd,  HI 
n»tiol>ac»iir(mnd«d 
with  pathuloclcal, 
141 
pnthotoKical,  explained. 
1i;4 
dlfCcully  of,  iienlcencdinctue 
of  fllleil  uTiiy,  147 


<  Bfoochlal  i-tttarrli.  !M 

cHu«e  ofdimlrilnbed  veaicular 

brojittiinjc,  145 
kind  of  mnt  witb.  '"iO 
tubea,  doHure  of.  nnkciied  t-ocHl 
fremitUH  nitb,  158 
(liereo  of.  in  «)>ulum.  172 
rapid   breathinjc  in  ditwaaea 

of,  !H 
tenaktireRem  of,  a  cauve  of 
oougfa.  li>5 
Bronchloetwiiii.  131 

amount  of  expecloTation  in.  168 
fricdon  sonnda  with,  1I>6 
odor  of  ■puinm  in,  171 
Drone biecttttiu  cavili«*.  inlcrncocci  in 
aputum  from,  168 
rioting  riles  with.  163 
Bn>ncbiti».  acute,  mucus  iti  flrM  stage 
of.  1 68 
m  ferinenl  in  «]>utum  of,  190 
klfeolar  epliliellnin  in  npuluni  of, 

1*7 
uiiount  of  exiiertoralion  in,  IliS 
capillnTv  Id  cbildren.  'M 
cauaisl  by  dust,  2\ 
t'barvot  boyden'acryaliU  in  «pu- 

tuiuof.  174,  IS2 
chronic,  moniini;  cough  of,  165 
cyan(Mtl<t  in,  43 
ditniaod,  rAlra  witb.  l.'iO 
fetid,  cryiiul*  inapuium  of,  181 
mlcfoooccl  in  ■puium  io.  189 
odor  of  Hputuoi  in,  171 
relation  of,  l»  bruin  di«e.a;t«, 

.'i7fi 
aiiutum   in  three  Uycni  In, 
169. 17* 
fibrinous  mb(a  id apuMm  ofacuto 

aud  chrooi.:  i  roajioii*.  173 
increii!ie<l  veBioular  bri-nthioic  in. 

144 
jtrkioic.  inspiration  in,  I  kS 
metallic  nlln  with.  l-^> 
uon  rinKing     rilea     wilb.     nbeo 
there   ia  a  bromrho-pueumiriiic 
depo*i[.  153 
prolonged  expiration  in.  146 
purulent,  co<n-aha|>«id  aputti  Id, 

1G9 
putrid.  IcpUHhrix  buccalia  in  »pu- 

turn  of;  184 
tyroain  ia  aputUDi  of  feiid.  182 
rltal  capacity  of  lunpt  in.  104 
Rmnchopbony  deKfilied.  I-58 
llroocho-poeumotiiii  in  children,  98 
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Bruocliiia.  |>ricnary.  when  open  lyra- 
pHiiilicioundii  beard  nvvr.  Ill 
iiunai*i>  of,  98 
BroBie  »kln.  48 
BmU  ApolflU  dMc;ribed,  131 

wbMe  it  accun,  134 
BubbliiiE  rat«8,  IM 
Bucclnalor  ni.rre.  Il1a«tratcd.  483 
Bulb.  Ealt  wiib  diwumo  of  tbe  motor 

n«rvm  of,  fi3-l 
Bulbiu-  panlviU.  abaenM  of  boo*  t»- 
lloaiD.3V0 
of  wflcK  (jf  pharynx  in. 
497 
cranosla  in,  43 
EftB  wllb.$S4 
IficmMod  tecrction  oftftliva 

ID.  f.77.  078 
I«fMii(i>l  excitability  Id,  with- 
out Kaltin,  bii 
p9,Ta\y*w  of  dJaphragni  in.  90 
i>r  recurrent  nerve  with. 
G38.  S9II 
poeltloii  of  the  toll  palate  in, 

jiower  to  cough  Imt  in,  lOS 

Stiok  pulse  wilh.o77 
Rid  tliomx  in.  91 
•uiration  in.  'irt^ 
■pooch  in,  .^^S 
pulM(bulbuii  jueulariii),  26G 
BulbiiH  ju)ciilari8,  HVi.  S6» 

murmur  at.  in  triciupid  in- 
■uIGuiency,  368 
Bumm,  rel'eretice  to,  004 
Riinin  omciitslls,  3!l!1 
[tiitvric  Hi-iil,  fotmiiiioii  of,  in sloinach. 

Buxxiug  fi>l[  near  the  heart,  104 


G 


abbreviation  for  contraction. 
_'f    Ch,  Abbre  villi  tun  forcaihode,  SOS 
C.itiieiTlic   cnndilinnn.  chloride  of  hu- 

'liiini  in  urine  dliriiDbhevI  In,  434 
Cncht^xia,  chronic,  iliiturbiincD  of  con- 
>ciousna«  in,  471 
de5ned.  Sfi 
dolirinm  in,  471 
dimiuiaticd  vulumc  nf  nbdnmcn 

in.  SOl' 
general  atrophy  In.  4111 
indivan  in  urine  of  RCvcre,  409 
leuoocytnsia  in,  27S 
malarial,  41 
oxalufiain,  430 


Cacbesfa,  poikllocjrtnvu  in,  3«T 
•ernro.  occb/CDOttla  jn,  SI 
UaU>  of  nktn  in,  36 
temprrnturo  in.  '^l 
urea  (JItutniiihol   in  all  M»4i  if 
434 
Cadaroric  odor  of  brcMth.  285 
Oncum,   U>  b«   esAcniDwl   in  MuUa 

ofaaiipalion.  .1(19 
C.ilcificatiiMu  inperiuKrdium,  frictiia 

■ousdi  from,  233 
Callua.  canst  of  prenurv  oa  mtth 

4«9 
Caminan,  r«fer«oep  to,  140 
Uaacsr.    •'v'  als"  Carcinoma. 

oaclMsia  of  oxaluria  with,  W 

poikilooytoBiiii  in,  iT" 
of  head  of  piancreosi.  a  cauie  J 

Jaundice.  47 
MTOctam.  pain  at  atool  la.  STV 
Ofalonacli.  alkalinn  fomlt  to. Hi 
palpation  of.  SOU 
UMOf  MKind  In,302 
IUT«1  on    liver   in    o«r«iiiotu  if 

lirer,  33» 
pa1«neH  ia,  4 1 
Oancriin  oHn.  'lencriptlun  of.  Six 
Cantani,  r«'irrciice  tu.  430 
Oantbaridcs,  Bbrln  In  tirioe  iu  mImb- 

in«  bj;.  439 
Cnplllarle*,  HTterial  nulas  propwtkl 

Ihroueb.  -MS  r-  r-^ 

I'apiilary  j>uliio  doKribed,  3M 
t.'apKulc.   inner,  leaion  of,  with  Imw- 
ciiorea.  G35 
lnt«mal,  4%4.  461 
Caput  Mriliiiuu  iJc&ned  and  ^xptaiacd, 

quadratuni,  44H 
Carbolic   ai-id,  <''>liir    af    urine  aAn 

taking.  411.  4:i.'>,  451 
Carbonate  of  ti'ue  in  urine,  431 
illiMiralCKl,  4S| 

CArbonicflfiil.  accumulation  of.  a  (^ne 
of  cyanoHiH,  ^2 

•  liiunoallv     iiiipt>n«nc«    uf, 
270 
.effect  of  pobonior  bf.upoo 
color  i>r  bluod,  iVo 
in  blood,  cmtae  of  43 
InureMed    exlmuilon  ofc  ta 
fever,  $0 
oxide  poisonlRe,  abac^rpiton 
in  blood  in,  572 
Carcinoma.    Sk  alao  Cancer. 
acetouurta  in,  44S 
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^^HpHJU^V                                             621      ^H 

^M  C&rcinoRM,  tloky  in  Ab*orplion  from 

O&rtllB^e,  Mrand  on  percuadon.  109                ^^| 

^B             •touittcb  iu  OM  of.  35a 

CaSC.518.  M9,  $23                                         ^H 

^H         diaturb&iioe  of  conM-'iousniMa  in. 

dotermination  of  tniniiDftl,  615                ^^H 

■ 

early  in  telnniia.  hH                                ^^H 

^U         tffcct  of,  on  i-oiiiiUtenue  of  livor. 

Caae-takiiiK.  value  of.  2S                                 ^^H 

■             »2U 

CaSTe,  -MS                                                       ^^1 

■        eultbelkl,  in  Urviis,  illustritWd, 

deierminali'iri  of,  515                               ^^^| 

■         isn 

•arly  In  tetanus,  526                                 ^^^| 

^H         iiibcritci),  :^0 

Caats^  epithelial,  lurinn  of,  in  urine,            ^^H 

^H         irrcgulur   cnlttrgemeut    of   liver 
■             wTlh.  S-i-i 

^H 

in  urine,  ihe  infalllbie  sigDa  of            ^^H 

^M         nuiritiiin  imnr  in.  ST5 

riel>lirili>,  4!W                                              ^^H 
•il'ri-ijblond-eorpaaclM.iloatrMed,            ^^H 

■            OfMll-bludderSSll 

^M         of  Eidno.v,  pulpiitlun  of,  895 

^H 

^M         of  Urynx  dncribed,  6I>T 

renal,  kindo  of,  422                                   ^^H 

^M         of  liver,  cbaiigc  in  xhnpcof,  929 

pre[>aratioD  of,  fnr  rxainina-              ^^H 

^H                 dilHciilt   lo  (liKtin)[iii*ti  frnm 

^^H 

^H                   Mint  of  omenlum,  :i4<) 

Catalepav  d«liiied.  SilA                                  ^^H 
rarely    nci'Ur>    wjlh    anatomical             ^^H 

^V               with  uiid  wiibixit  CciiitvraeM, 

■ 

diiH-Aon,  ■'i^                                                ^^H 

^1         of  tuns,  iknilecidl   iiDund    ovrr. 

CatMuct  with  diabcto  mellitua,  ^2               ^^H 

■ 

Caturrfa,  acute  naaul,  h  ai|CD  of  Tarioua            ^^H 

■         of  tfH(H>lia^ii),  'J!>2,  294,  t96 
^m                aflcictin)i;  Ibu  Urynx.  'H 

di»e4WM,  74                                            ^^H 

chronic  nuanl,  cnuae  <'f  neumaM,              ^^H 

^M         of  pancrcon,  dinKniMiK  of,  340 

^H 

^M         of  peritoneum,  31o 

hiiHal,                                                         ^^H 

■         of  skull-wall.  4H5 

of  Intemiiio,  raoteoriam  villi,  309            ^^H 

^M         ofspleeti.    iitK'iiiial  vnIsT(C<<ni«nt 

of  lurxe  iolealini-,  atocO  of,  3*3                   ^^H 

■           frt>m,  :I.^'> 

of  lurynx.  signa  of.  ^93                            ^^H 

H        ofMomkcb.  uWence  'if  free  uiuri- 

of  itoinacb,   delay  in  alMorptioo            ^^H 

■                    Ktle  ncid  In.  SSti 

in  caoe  of,  855                                 ^^H 

H                hvncfiwcrotion    in  com*  of, 
■                    »57 

hvp«r«ccretion  in   cnaei    of,             ^^H 

157                                                   ^H 

^1               IochI     Incraued    rcolsMnce 

pnln  wltb,  303                                        ^^1 

■                    wllh,»02 
^1                pnin  of,  804 

Catheter,  ulwaya  lo  be  uiied  lo  draw             ^^H 

orino  in  ea*M  of  otit'otiicioua-             ^^H 

■         of  tongar,  3»(l 

new,  4U1                                                  ^H 

H          ahreda  of  tlwu«  in  ewob  in,  877 

cyatltia  eieiled  by,  43A                              ^H 

H          Twiiriuult.  heinorriiaKC  from,  H6'i 

to  be  uaed  tOBToid  cootamlnatioD            ^^H 

f                 I>«'pionum  villi,  439 

of  urin«,  3I»                                          ^^1 

CkrciDoraa.lou«  plcntilla,  oelU  in  cm- 

oae  of,  a  cauao  of  i-y>tilia,  'iTH                  ^^H 

d«lloo  of.  161 

abowa  rolduni  uriue.  Vm                  ^^H 

uloersLion  of  recUim,  bemorrbagc 

Cathodal  eloMire^  rtMilt  vf,  501}                       ^^M 

from,  37S 

(74thoiie  (negative  pole),  61&                            ^^H 

Cftrdin  of  ■I'imiich,  potition  of,  2'M, 

nl  the.  oontmciion  at  the  closing            ^^H 

aaa 

of  eurnrnt.  SOS                                           ^^H 

Cardiogrspby  of  iipes-brat.  302 

of  galvanic  eurrent,  iiae  of,  in  leal-             ^^H 

(?iir)M  of  rib,  pain  in,  101 

iD7Mtn»ibiliEyof*pin«lcoluinn,            ^^H 

CMIm:  of  pleumjr,  102 

46H                                                          ^H 

ofrcrtebne.  rcmleme**  wllb,  4<I7 

of  the   opening  curreni  of  ace-             ^^| 
onilary     coir    airoogcr     than             ^^H 

Carotid  art«r^,  left,  K'lalioti  to  aurlii. 

^L                    clinicfll  imfmnanc^  of  4m 
^P                   piilutmn  of,  in  benltli,  2'i'> 

anode.  -^04                                                   ^^H 

Caudate    nueleua,    blood  supply    of,              ^^H 

pulM  in  aneurism  of  niirl*.  SS4 

462                                                                 ^H 

Oaroiida,  iuivinal.  Hupply  Ibe  breio, 

Cuuaea  of  dliOaae,  exoiling.  21                          ^^1 

■      4«1 

pn]dls)Hwing.  31                                 ^^H 
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CkviUeB,  krnnthiccUtic.  micrococci  in 

eputuiB  frum.  189 
cylindrical.  eflWt  or  Ub|[|1i  upon 

]Mlcli  »(  aonml.  UO 
ex|Mrlin«nt  |»  lllimmio.  1 10 
Id  spex  Tevcklfxl  by  loud  ti\tm, 

in  luiiga,iiinouoiorpxpNlonliaa 

briMirhlst  bivntlimEonr,  140 
coin  ■>liii)>«<l  *|iutA7mni.  \C9 
eonuliiiiiK  sir,  clont^l-tvioiia- 

nltlc  oouticl  fram,  I  )■> 
0)1011  or   clowd.  tvmpanitic 

rotouiinoi'  otrcr,  fsi 
plcgapbonin  oier,  1M> 
luge  pBiietal,  notw  oT  Hpua-top 

ovM,  IS4 
with  MiKMlh  nnlU.  i:iA 
Cavity  Id  Iud;;,  if  tillul,  ornker  bron- 
cliliil  brMiliiiig  uv«r,  147 
inrrvmscd  vocal  framitiMvrilh, 

Riecamuri>hoi>ins  brealking  a 

RUn-DJgn  oi;  MH 
pnrulciit  sputum  from.  199 
ringing  mfn  with,  l^s 
Colli.  r«fvTenc:e  to.  283 
Oelslun'   tlicfraomcter.  >VT 
Oentntl  convolution,  i!tV 

lujterior,  blood  »Bp|>ly  of.  462 
left  unwrior,  eonlrn  of  woiu- 

tic  rcrnllcotioiut,  5M 
po«ti>rior  BDi]  nnlfrjor,  illiu 
irnird.  -tSf! 
bliHjd-mipply  of,  462 
tbnad  of  Cur^cbmann'*  •pIntU 
docribixl.  179 
Oophalalgin,  ucniCcuuc-e  of,  AH 
Cereomoniui  <iiilunoiiuni)  in  Bpuiiuik, 

183 
Cerebellum  nloxik  in  lenloni  of  tho 
vrrrinilarai  prucvM,  fi29 
iltuHtnileil.  MIS 

vermifiirin  procoH  of,  Inion  of, 
£34 
Tertlgo  with  tumor  of,472 
vomiting  In  dU««a«aof,  bli 
Cerobral  abtceMM,  585 

nirKtioiiii.  nliiiin  in,  '>S9 
BitL-ry.  middlf.  heiuurrliage«  aud 
emboli  mij8t  trequeut 
in,  l'I3 
lugaitvrMelari>raiD,4it2 
posterior,  portion  at  brain  it 
Ripplien,  462 


iCrrrliMl  blowing  wniad  In 

with  •jretole  cil  bout.  SW 
conitntiun.  witli  Alt>UBiinBru.K 
diaettae,  ahscncr  of  coDgb  io.  IB 

Mverv  hi(.-ix>uxh  la.  34* 
iliaanasa,  dutiic  bp^mb*  ia  itak 

iied,  r,i2 
betnorrliafo.  Cbcyne  Stokeit^ 

ntiou  in,  it2 
Lrritstlon.  Hcrinnuri*  with.  tM 
parnlyMiK  ah<iv<?  tli<-ant«rierWi 
(.'linrnrtt-rtalit'  ■{][»  of.  tM 
Eiill  iiin  prt-ufit  in,  &Sa 

in  t-hildreu.  I [Hbatniiill 

&«* 
iBcnwM  of  ccndoa  rata  k 
BOO 
aymptonw.  oiguiric4n<'e  of.  HI 
tamon.   C1■erut^-e)u>kM    rwMO- 
tion  in.  02 
Cerebro-splaal       ntcaiagllLa.     berps 

''Corebram.-ICl 

bk»od-tui»ply  of.  to  tbo  ragiiw  «l 

flMiirv  of  (>ylviu«,  462 
diaeaw  of,  muatulnr  »truphy  *ilL 

4M  *^ 

relation  of  nc-uaUc  nrrrvto^ 
CerTi<»l  enlarnnientofconl.' 
i>r.4«8 
nerves,  iiluatnitfid,  496 
Terte^irc,  carieM  or.  MS9 
Cliain-cnccii''  in  urinn,  43ii 
Cbanye  uf  mtnirKtory  tuiuiid,  Frifd 
nichy  definvd,  ii.t 
of  aoand.   tndieal,    Wjltiaai^a, 
m.  130 
Winlrich'a.  described.  Ill 
Charcot,  refvrcace   to.    27».  403   ASS, 

66ti.Sir,  '-■.«(.  ,Viri,  MI,  682,  M7 
Cliarciil'*  »y»titU.  ZS' 
ClianX)(*Li>Tden'B  orvNtaU.  179 
deicflbed.  181 
in  a^lima.  3X8 
inxputuu],  174 
Olietfc.  Bervi-i-upply  <if,  4ti4 
Ohece»«iiiriklH.  3-.>l 
Obemtcal  cxamiDation  of  blood. 
GiMmiiitry  of  digertion,  348 
Chcit,  Buyniraetiy  uf,  K2 

vircumfcrcDoc  of,  in  relmtioa  to 

weight  and  height,  35 
dimensionR  nf,  Si 
fonn  of,  in  rl^1HtioQ  to 
jng  behind  of,  86 
ogioal  form  of.  S8 
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■                                                        IXOK.K.                                                 G>S            ^H 

HQhcM,  >idM  of,  pcrcuaton  nnta  orer. 

Children.  Iciodi  Df  fuogua  ajtarM  in              ^^M 

■           1-JO 

■tools  of,  388                                            ^^M 

■        -mil.  sfTL-ction*  of,  wbicli  caiwc 

laTyagitis  in,  303                                        ^^M 

H                   dMdooed  »ounil.  \3i) 

lifntrrjr  RtnoU  in.  372                                     ^^| 

H               inftuiiBiatory     iliai^attra     of. 

tnml-juior   •lonU    in  catarrh  of             ^^| 

H                   wpak«u  it|ioX'bunt,  W) 

large  inieBlJiic  in,  .iiu                             ^^| 

H               ll)ick«&ing    or.    a   citUM    ot 

Derraua  dWurbancni  from  Inim-              ^^U 

H                         diminiHlitMl     TMicular 

tinal  pnriikiWM  in,  678                             ^^M 

^^                         brulbing,  146 

nuninfC.   H>iir  (idor  of  ittool  nor-               ^^H 

^K                     wMkcoed  vfital  freinituj) 

^^H 

■^                        witb.  IM 

percuwioti  note  in,  120                              ^^H 

BOhajnt-Stokw  rmpiriUioo  dnturlbed. 

pnaition  of  apcx-bent  in,  199                     ^^M 

■                          91.  9:^.  ftS 

fit  hi-nrt  in.  1!)3                                       ^H 

H                       ilyiipnaM  in.  91 

pulnD  in.  with  febrile  diaeue,  239             ^^M 

■                      ln<.T«iuied    vi-BJcular 

r&pid  bruutblii);  iu  fever  of,  M                  ^^M 

V                         tiromliin):  til,  144 
■                       with  iirwmia,  440 

nuuttJon  of  Htoul  In,  372                            ^^M 

r^lalivo  heart- ilulni^^  in.  2117                     ^^M 

k  ChlMUl,   priwurr    iipim,    ntrojihy   of 

retrit-pbiirrnitcnl  abucaM  in.  '2H0                ^^| 

H     opilc  n«rie  from.  ii(H 

H  Cbi  drcn,  uri-ii  of  lieurt-iIulncuIn.SOA 

round  wor'oui  in.  H^O                                  ^^M 

■ixe  of  liver  in,  S:^)                                    ^H 

H        armi  of  jcrowihofbune  in  paml- 
■           yiiii  of,  .^1 

•oaiidinK  (Mopbaga*  of,  20S                       ^^H 
thrittli  in,  28e                                             ^H 

^^^_ai  fint  iiuLUTalljr  aUutic,  SS7 

yielding  Ibnnuc  of,  permits  i>ti>>              ^^M 
tection  in  enlargement  ot  )i*«ri             ^^M 

^^^■MiicruiTi  aria  ia.  iS6 

^^^HCspillary  bronchltU  in,  1-VJ 

321                                                            ^H 

V       Mtvbral  blotririK  houikI  irilh  »ys- 
■            tote  of  fawn  m,  S5H 

Chill  deMribod.  112                                            ^H 

with  rbe  of  tein|ieraiure,  signiG-              ^^M 

H        oboreiv  uiutioaH  iu  enceuhalilb 

cance  of.  IH                                              ^^| 

P            in,  :>X, 

Cbiltendon.  relirrcncr  ki,  439                            ^^M 

eolorof  atool  in.  373 

Chlorate  of  potiwh.  color  of  blonil  in               ^^| 

eracla  in  Itp*  of,  a  ■i((n  of  heredi- 

poiaoniog  by.  2<'>.  271                      ^^M 
poinoniiig  by.cctuilig  bKiua-                ^^U 

m            uuf  BVphiliii.  2^^ 

^i        dtacfluna  iti  r«v«r  of,  447 

t<i-jnnndlcn.  47                                  ^^| 

^^^H        IU  8TI  in(l«peiid«iit  (iiiociM)  in, 
^B            447 

Chloride  of  calcium,  poiwDiiw  by.              ^^M 
meibtenuMlobln  id   blood  in,             ^^| 

^^•ue  wiUi  which  thvj  vci(nit,3r>8 

^M 

tdgQ  ot  llv«r  diBtinct  In.  S23 
mict  of  Mvera  dlarrhou  id.  upgn 

uf  ir<in  reaction,  Int  for  Meutttv,              ^^M 

414                                                           ^H 

ainouDl  of  blood  in  ibc  bodr, 
27(1 
clanlidty  n(  ihornx  !□.  efl'ccl  oa 

nfaodiuin,  amount  of.  Id  nrine              ^^M 
in  iirinr.  434                                         ^^M 

rIIm.  \M 

Chloriden  uiiiallydiaiiiiiibcd  in  fever,               ^^| 

epileplifonn  atUvlu  from  varinoa 

^M 

catiaea,  633 

Cliloroform  poisoning  caiulng  bieoia-              ^^| 

ezunfontion  of,  for  eruption  of 

to-jaundice,  47                                  ^^M 

taeih  in,  ■!»■'> 

odor  of  breath  iii,  2S'>                         ^H 

Bxpanniuii     'if    lunjtii    in.    afUr 

Ohloroaii,  blooil-cortmsclea  markedly               ^^M 

pale  in,  27ft                                              ^M 

color  of  blood  in,  371                                  ^^M 

whooping  Qimiih.  1311 

fr^nt-nny  and  ctiaracur  of  atoola 

ill.  :ii:» 

dir.tiaea*  witb,  471                                       ^^| 

jcalloii  rliytbni  a  ripi  ot  htarl- 
lailiite  in,  :i21 

Egyptian,  41                                                ^^| 

beart«(KindastnDglb(fied  iu,  217             ^^M 

brart^nuudn  in,  216 

Diiirmun  heard  in,  229                               ^H 

bi'RiiaihHoHis  in  cerebral  |iaral- 

no  notable  diminution  of  red  cor-               ^^^ 

yaia  in,  A3-> 

|>uticleii   in,   iu    conttaul  with              ^^H 

bow  tnoxomino  mouth  of,  284 

anwinia,  276                                            ^^M 
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Cbloroiii.  paleDCH  in,  due  to  Iom  of 
hKDK^Iobin,  41 
red  bliHHj-corpiucleo  not  dimia- 

iabed  in,  274 
UH  of  F]«i>ichra  hEemometer  in, 

27fi 
venous  humminj;  in,  269 
Choked  diak,  -%2,  587 

abwnue  of,  in  bulbar  panl- 

ytiB,  4% 
rnim  intra-cranial    prea«ire, 

(iOO 
recognition  of,  601 
unilateral,  56-'i 
Cholteniiu,  47 

Chulera  Asiatica.  alkaline  vomit  in, . 
:<i!6  I 

anuria  with,  407  I 

liauitluM,  cultures  of,  607 
deitcribed  and  il  lustrated, 

■Wi 
miHle  of  preparation  of, 

H8'J 
nece«Hity  of  pure  culture 
of,  390 
color  of  titonl  in,  373  ' 

i-)ti;ct    (if   dixchargea   in,  on  , 
anuiunt  nf   blood  in    the; 
l>o.iy,  270 
examination  of,  606 
iticreaMed  perislalHiii  in,  366 
Iniliciin  in  urine  of,  409  | 

(frcHt    ijuautilv   of  Ht'wl    in, 

:i70 
mucus  in  HtoolH  of,  374 
odor  of  Htools  in.  372 
peculiar  vomit  of,  describeii, 

HikliviL  diminished  in,  2!<9 

MCvercHi  diarrlioea  with,  36)1 

Hwciit  in,  3H 

wutcry  hiooIm  in.  371,  374 
niorliu-'.  niui'U'i  in  stoo1i<  of,  374 
l^1iole!>tcrine.  cryHlalHof.  i[iHputurn.l81 
Uliorda  tyni|iiirii,  461.  4W4 
Chorea  minor  (IcHcribcd.  •')34 

sijjiiifinnice  of.  ^>X> 
(Choroid,  liiherclo  of,  '><ll 
Uhoroidiil  tuheri-ulosin,  r»Vl 
f'horoidUi^<  Hyjiliiliticn.  IJIJI 
Chronic  disciiMfi..  development  of,  in- 
diciUeii  by  weight  of  bodv. 

iiiillireaks  cif,  22 
Chyluriii.  fibrin  in  uriiii^  in,  439 
lipiemia  in,  260 


Cfajrloria,  Mpiiria  in.  447 

prodaced  bxfilariaauigsiBii,tiS 

nre,  412 
Ciliated  epithelium,  u«naferof  bub 

br,  167 
Circle  of  Wniu,  461 
Circnlklioii,   disturbance  <^,  cutiaj 
paleaoM,  40 
ibroogh  langM,  41 
Circulatory    apparatns,   exminiiuliai 
of.  191 
di8Uirbuiv««  of.  576 
Circtdnj  vitioaiw,  in  stomach,  315 
CircDnifereDce  of  thorax  im  naw«l  ii 
inspiration,  163 
where  measured,  162 
Circum polarization      for    detenniniiii 

preaenceof  sugar.  447 
Cirrhosis  of  liver.  aacit«s  with,  314 
bloody  vomit  in.  361,  362 
consiatence  of  liver  in,  3^ 
diminiabed  area   of  dalim 

with.  331 
enlargement  of  spleen  with 

335 
made  ODt  after  tapping  abdo- 
men. 318 
surface  of,  -')2.'> 
urine  of.  dark,  408 
venoQS  engorgement  caused  bf, 
262 
Clarke,  columns  of.  459 
Clavicular  depressions  deepened,  87 
Clavus  hystericus.  4S2 
Clear  aound  defined,  106.  109 

from  closed  air-cavity.  110 
Clinical  study,  value  of  case-tatinf 

in,  25 
Clonic  apsflms,  530 

when  occur.  533 
Closed  tympanitic  sound  defined,  110 
heard  over  stomach.  Ill 
Clothing,  effect,  of,  on  disease,  21 
( .Ojiii  blood,  effect  of,  on  breathinc,  93 
Coagulation   of    blood     slower   when 

nutrition  isdiaturbed,  283 
L'od-dii!it  in  epithelial  cells  in  sputum. 
177 
-soot  in  sputum,  171,  17i> 
Cocaine,  effect  of.  on  pupil.  lji>~ 
Cocci  in  urine.  42."i 

Cod -liver  oil,  lipuriawhen  taking.  447 
CoflVe-grounds -stool,  in  gastric  hem- 
Orrh^e.  375 
-vomit  explained,  36S 
Cohnhcim.  reference  to,  53.  54.  H'T 
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[Cohnli«im'tt      liypotlietis      iVKarding 
ilrcinsT  ofkidney  dtMBM,  AW 
l^itld  Dit'U)«,  ralnfl  of  pube  iii  thowing 
rMiilt  of,  -iM 
Miching.  dUpr«iiJoa  to  hoodacbo 
wiih,  48:1 
alio,abdouiiuu1,fiain  pawMge  of  gnll- 
■CODta,  37<l 

olluiM,  L-old  KWeul  nf,  88 
aoMribiMf,  M 
from  beinorrhaxe  in  cweaof  ulcer 

of  HtoinAch,  .^3 
•hnwii  liy  fall  v(  t^mpvrittnn,  OS 
wcaktiCM  (if  apox-boftt  in,  901 
alun,  buundary  betw^vn,  and  •uisU 
Inltttine   312 
diilention  of,  for purposM nf  dJag- 

fecitl  mniKS  in,incrraM!a  tbOKrek 
of  dulnriM  near  ilic  njileen,  8S8 
portion  of,  11luMnit«d.  2118 
rslMion  of,  to  splMa,  33it 
tr)in>veniL>,  ■[■jlialn  in.  3Wt 
tumiiriuf  tr«oiiverai'andde*oead- 
iriK.  cuufuiind«d   with  Uiote  of 
■ipTf«ii  and  kidncj.  31) 
IColor  iif  expeuiorulioii,  104 
of  akii),  3S 
of  toDgu»,  2S7 
of  urin*.  101 

•MRi«,  letting  the.  068.  671 
t>lnni'iitof  Olarke, -UU 
ol  ttoll.  -Vit 
of  'Mrck.  4.Vi 
iiimadeflni'cl.  470 
dUbetic.  07» 

aveton*  odor  of  urioci  In,  41-1 
<l-uiybuiyric  auMl  in  urino 

of,  «« 
(lim'Ctiiria  in,  447 
orlr>r  of  brMth  in.  28A 
difflciiltiM  of  dimcnoais  in,  471 
fniin  (liacvlurin.  444 
|Hwt' epileptic,  o-iS 
urivinic,  140 

will)  diabttM  mallitiu.  619 

Comroubiidlliiv  Kochydistinguixhcd 

frf.mFlcikUT-Pr[f)r'Bbacillii?..;tl"),607 

CommunimiDK  nrif^ry.  porierior,  4t>I 

Commraiiro     perciuwiua.    Hi,     131, 

Com |iciiait lion  of  hcNrt  diseaM.  i>alw 
in  krrnU'd,  340 
of  VHlvuUr  deficiency.  19S 
GonipeoMUry   bypertrophj   of  one 
divUionof  koaft,  319 


'  Coraploincntnry  pleural  stnu*.  80 
'  exudation  into,  300 

Bpa4.-e,  Vii 
Complication    of   discaM    abown  bf 

Irmpnrauirr,  fiS 
Ootnplicationii,  valueof  puliein,  alioir* 

ing  beglaoloK  of,  t'jS 
Cbnc««lrn<>nt  of  Aitm^e.  19 
OoncentrabMl  iitiiip.nppnnninwof.4(l2 
OoRception  ofapucc,  litin'  (rated,  481 
CoTiLTclioan  in  uriae.  43;i 
CuiicuMioQ   uf  crauiiiu),  dlMurbanue 

of  conaciotiaiteas  in,  471 
Oonduction,  rwiatanco  to.  filS 
Conductive  reaiatanoe.  514 

variatioaBof.diieiucliickneM 
of  akin.  M3 
Con6n«in(nt  to  bed.  ataxia  after,  529 
Confluent  apuU.  161) 
Coii^nital  drnwins  in  oftliorax,  89 
Conjugal^  deviHtinD,56tl 
of  tbx  i-yc,  ."Wl 
Ciinjnucliva,  color  of.  39.  note. 

ii«rve  supply  of,  4M 
(bnactouaoeai,  chanm  of,  In  Cbcjoe- 
StokM'a  br«aLhinff,  93 
diaeaie*  in  irhich  dUturbanoea  of 

ocL-ur,  470 
dintiirbanceH  nf,  temia  uacd  for, 

47"J 
lou  of,  40 

alga  of.  489 
riiydriaala  wUb  marked  diiturb- 

niico  nf,  56(! 
never  aa  entire  loM  of,  in  hya- 

lerlca)  couvuliiona,  siS 
nblunded,  pheiiODKna  of.  471 
when  than  ia  lm«  of,  heart  and 
TMaela  10  bo  examin«d,  AT7 
Ooiu«iiaiul  naotlon  of  pupiU,  n(I7 
Oonalatonce  of  expectoration.  168 
Conaoaaoce  invreaaca  vocal  frvmilut. 

IM 
Conannaat  rdln.  1&2 
Ciinittipation.  S<i8 

■licrnatin^  vith  diarrh<na,  3(19 
and     BL-vere     ubttruction    to    be 

•barply  dlMinguisbed,  889 
habitual,   in  diaeaaea   of  apinal 
cord.  5T8 
ConaUalned  puailioa*  and  tnutlona  de- 
li ned,  534 
Conatxictcd  livtr  ftom   tight   lacing. 

32.1 
Constriction,  feeling  of.  about  thorax, 


40 


6S« 
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COnUgioa  dntinsuUfacd  from   lattc- 

Oontloaed  fever,  ruge  of  wmperattire , 

of.«J 
Con^nnoM  fercn,  red  ikin  Id,  41         , 
OoDtraclod  kiilncr,  tm*U  in  nrino  of.  i 

in 

diminiahed  arino  witli,  407 
polyuria  with.  -V^G 
rollnitb  id,  A<i1 
pupil.  MS 
CoDtnutiun,  diancUr  of,  SIS 
Uwa  of,  606 

narnuil,  wltli  gslvmatc  Mima' 
InlloD,  fi06 
laiolmal.  AOA.AIA.  ftlS 
quality  of.  itoioatiinv*  innortant, 

SIS,  &1K 
teunic,  fiOS 
CoDtnctlon*.  idio-muMulAr,  deAoed, 
62ti 
tiKhtflioK-likc.  607 
orfibrilTfl*,  S3(l 
panduxlcitl.  d«(tneil.  A37 
qoalil*  of,  dapcnds  apnn  relation 

of  tna  nwre  tu  tbi?  >L-in.  .VH 
aloirnaat  of.  In  imriial  hjU,  f>Xi 
Contracture  duo  !■>  over-escitalHlitjr 
of  nerves  mid  uiuaclM,  &36 
of  miiitclDS  in  jiaralTtla,  49S 
Contnicturca  wanting,  403 
ConuH  aorue.  193 

arterlcHUH,  sound  cauud  by  filling 

of,  818 
tcrminalUof  cord,  localkifi  of.  4dS 
Couvaimci^ncc  indJcatM]  bjr  weigbt  of 
body,  •■ib 
|>cni>irntion  in  conimNOonowit  of. 

palM  In,  23a 

Cempornry  imbecility  in.  473 
Convnlution,  nnlorior  central.  4S4 
left  anterior   tenttal,  centre    for 
acuustii-  recolleetion,  US 
aocond  frontal,  motor  cenin 

for  writinB;.  di^S 
third  frotilal.  motor  upeecli* 
oentr«,  OOA 
posterior  central,  4^4 
Convolution*  of  brain,  anterior  and 
poaierior     central,     blood 
•upply  of,  4«2 
po*teri<ir   and   anterior  cen- 
tral, illuatraled,  46ii 
Convulaioiin.     Aim  i-e  Spurik 
clonic  sjiai'nu  In,  532 


Cbnrulaiooi,  iUBannom  ImIwmb  k» 
terical  utd  epileptii-.  .'VS.t 
daeioemptinfi  of  t««rtli,  :^ 
ejHlefitic  anil    ltv»terlcal,  a|iiilW 

tunui^  witfa.  468 
h}'M«rical,    tetmnic    paapjmka 

ill,  3' 
in  cbildreo.  dlsceturia  ■hiHi^"' 

b«  the  caui«o  nf.  448 
|>roduM  cynotiBi*.  42 
•ign  of  nerviiuH  iliscaM*.  SI 
MBiulatloQ  of,  lU 
iriih  unmia.  44U 
Oooing  in  iBtMtinc,  ralo*  of.  312 
OofirdiiiBtMl   Bkotiooa  in  br»tcro-em- 
lepajr.aas 
■paania.  SS4 
CoOruitwtiiMi  defined  and  «xplaiD«i 

aa; 

diBlurbanceaof.  la  tha  larynx,  W 
how  aoMircd.  637 
of  musdM,  468 
temporary  lo«  of,  S39 
Copalra.  odor  of  urine   aft*r  taUifc 

414 
iL'i>pprr,  Doadition  of  t«etfa  In  poaDa- 

inx  by.  a»6 
Copring.  powM  of,  MO 
Ouri],  eomproMMn  of  B|iina),  467 
■pinal.  cOect  of  laaKm  of,  457 
CoroiiB  radiata,  454 

elTecC  of  Icalon  of.  4.^7 
Corpora  qoadrtcemlna,  ataxia  in  U- 
uona  of,  529 
blood  aupply  of,  462 
Corpuleace.  3S 

in«r«iMa  ana  of  doloean  scwtb* 
splMa,S88 
Ootpu*  qnadrlgeminum.  t«aioa  of  poe- 

tcrior.  a«6 
OaTpOKJM,  mucoua.  in  aptiU)m,17S 
Ooctax   of   brain,   clonic    iiiiniini   b 
local  aOectiomi  of,  S32 
ttkcl  of  JMioo  »r,  4A7 
partial   cpjieimy  a  aare  Mgn 

of  dineaa*  of,  oSS 
■paaiM  from  irritation  of  tbft 
^0 
Cortical  cantrea,  leuoa  of.  rMulU  of. 
456 
where  tbeir  trophic  ia&ntoec 
ceaseH,  4&6 
Oortico-m oscular  tract,  4A3,  456 
Corriaan,  r*rer«ie»  to,  104 
I -oalal  breathing,  abaenoe  of,  how  omI, 
III 
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^^I^^VIHII^^^^r                                        027 

1 

^M     Co«ul  brcUhtitg   ilMftnt  in  nmphy- 

Cretiiw,  Hkeleton  of,  S3 
CrWa  d«lln«d.  67 

^H 

^M                       aeiatt.  St 

^^^H 

^ft                   tleiiiietl.  8S 

signn  of,  63 
Criticiil  aircAt  in  runout  Jlieaaw,  87 

^^^H 

^H                h'lw  di«nmd,  90 

^H                  in  pUcc  oTdiaphragnuilic,  ihS 

^^H 

OroMed   paralyria  (ocalomutoriue)  of 
oiM  Hide  and  extreniliy  of  other, 

^^H 

^H                   ollf!ii  wnDtiiii;  ID  women,  SG 

^^^H 

^H     Coiilo  ■  ftbilumiiiHl     bremliing,    bow 

Am 

^^^H 

■        chniifed.  90 

Crooa-MCtion  of  cheat,  163 

^^H 

^M    Goujch.  tliwMw    ftnil    conditioite    Jn  '  Croup.  TA.  96 

^^^H 

^H               which  it  i»  ab*eiit,  IfJA 

conte  In  eputuni  of,  173 

^^^H 

^H           dry,  definod.  KI6 

cauae  of  cyanoaia.  43 

^^H 

^H           rrngueiicy  or,  and  lime  of  daj  of. 

dyapowi  in,  98,  94 

^^H 

^H              »ignifli'iin<.'c  of.  ItSd 

avrere  cough  of  a  cauac  of  enphy 

^^^H 

^H           tnniit,  dotcribvd,  ISfi 

Hcma  of  Mkin,  09 

^^^1 

^H           nerrouii,  STO 

lone  of  cough  In,  166 

^^^1 

^H           piirtH  of  mneous  inembntnt  ttoai 

Cronpoua  )iiitunionia,  one-aldod  ex- 

^^H 

^H               wlilch  it  nri*c«,  165 

puwon  of  cbeal  in.  Rfi 

^^^H 

^H            phrnmcii'nn  of,  rxpiainvd,  164 

Omnt  cerebolli,  atnxiu  in  lesions  of, 

^^H 

^H           power  ii>,  when  lost,  liIS 

529 

^^^H 

^B           Bporitan«ouii,  or  rtSvx,  16ft 

Crural  arl«rlal    and  venous   aouads 

^^^H 

^H           pupprawion  uf.  from  p>io.  16^       j                    combinod,  269 

^H           toon  of,  (iMcribed,  IW                  '         art^rv,  double  murmura  in,  2J)9 

^^H 

^^^H 

^V           Ti>initiDK  f">ii>  vSolent,  368            i         nerve,  illuairutvil,  -iSJ 

^^H 

^B    Coughing,  effect  on  veooiu  circnia- '         vein,  double    iouud   nvet.    bow 

^^^H 

^K              tlon,  2ti3                                                   dl»liitt.'uii4licd    from  that   over 

^^^H 

^H            pmduccd  by  nttrinpts  at  •wallow-                crural  artrrr.  26^ 

^^H 

^H               ins  in  piiraly»i«  of  pbaryagoal .  Crua  curcliri,  4A4.  457 

^^H 

^M                 luimvloa.  A3H                                    1                  iujiir/  of.  4A7 

^^^H 

^M           removes  rAlca,  149                                          leaioii   of,  cronm-d  paralysis 

^^H 

^B    Ooaptud  QUOMd,  2ti 

^H    Oonring  of  bMly,  oSbct  on  Tocal  fr*- 

with.  .'iOiS 
nirdian,  ifsioii  uf,  o34 

^M 

^1        mi  lit*.  ITiT 

Crrilcli  paialysiii.  4KH 

^^^H 

^m     "Cracked-pot "  Miuud,  dforribod,  )M 

OryslalB,  fut.'diiiiinguiiilied  from  elas- 

^^H 

■            wlier«  henrd.  1.14.  ISA 

tic  •hread*  in  simtum.  177 

^^^H 

^ft     Cranial  foasit.  niiterior,  middle.  pimtA- 

in  sputum,  174 

^^^H 

^B               rior  elTect  of  Itaton  of,  4&7                   In  blood' in  leukiviula,  379 

^^H 

^H           uerrr*.  nuclei  of.  illii»trat«d,  4U          lu  fecM,  387 

^^^H 

^H                 puiiitaofeiitfremskull.llluB-         in  •pulum,  kindaof.  IftO 
^H                      irated,  4&?(                                    of  c)iole*trrJri<i  in  aputum,  181 

^^^1 

^^^1 

^H            vbIU,  diieaHe  of,  4(!A 

of   fatty    scicU    in    sputuni    de- 

^^^H 

^H    Oraniiun,  dtKenor*  uf,  headache  with. 

scribed,  181 

^^^H 

H               482 

Cubeba,  odor  of  urine  slier  takinc, 

^^H 

^H           exaniltiation  of,46& 

^H           Inntl  diocuea  or.  bearing  In.  &7'i 

414 

^^^H 

Currcnt-changvr,  S06 

^^H 

^H           rluicbitic  thickrning  of,  464 

use  of,  606 

^^H 

^1           eeuaibility  of.  to  premnn,  460 

density  of,  in  norva  and  skin. 

^^^1 

^M           uie  of.  at  difiereDt  mtii,  A<H 

noH 

^^^H 

^m     Croa»n(v.  color  of  urioe  after  tulciuu. 

eluclric,  oaonol  be  uouoeottated 

^^H 

■        411 

on  nerve,  60S 

^^^1 

■     Creniiiler  reflex,  deliiied.  49d.  495 

raasoas  wlur,  604 

ilnDgth   or.  as  affected  by  lli« 

^^^1 

■     CrvpltaDt  r41«  defined.  IA4 

^^H 

^M            in  capillary  broncbitiit.  1S2 

angle  of  eulrmior  of,  504 

^^^H 

^B    Crepitation.  DMi-untform.  I&4 

increwM,    while    electrodes 

^^^H 

^1     Cropitationii  in  medi«*HnaI   empby- 

are  on  the  bodr,  603 

^^H 

■       aeana.  2.i:i 

of  total,  612 

^^^H 

■     Creliniam  deflnnl,  471 

of  total,  must  be  known,  613 

I 

L 
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Curscbniann.  reference  (o,  179,  180 
CurHchmaDn's  spirals  in  sputum,  178 
CuTTBtuTe,  greater,  of  Btomftch,  Ana- 
tomical   relatioiu    of, 
2*19 
boundary  of,  305 
ia  dixlention,  301 
position  of,  298 
when  Hulneiw  over,  306 
leager,    of   atomarh,    anatomical 
poBttion   of,  293 
relation*  of,  299 
Curve,  DamoineHu's,  129 
Cutaneous  nerves  of  lower  ettremitj 
illusirated,  487 
of  Hhoukier,  arm,  and  hand. 
distribtitton  of,  illuntrated, 
4Xii 
veins,  enliirgeracnt  of,  262 
Oyanositi,  a  result  of  j^eueral  venous 
engorgement,  261 
cauHeH  of,  4:! 
described,  42 

from  inlerl'erence  with  respiration 

during;  lui  lUtiicli  of  epiieiiay,  533 

from  iiciisons.    .See  Examination  ol' 

ISlood. 
from  Bevt're  cnughing,  Ilk! 
in  piiralvHis,  ,')77 
in  teliinus  and  epilepsy,  .')40 
of  neivbr.rri,42 
wmielLoiLii  iiWent  in  tuberculosis 

pulinimuni,  44 
with  dv-'ipnie;!,  1(11 
Cyclic  iilbHiiiinnriii,  4:!-"),  437 
Uylindrit';il   liivilie-i.  elli'i't  of  length 
of,  ii]ii,n  [litcli  of  sound,  110 
ex]H'riiiL('nt  to  iiliintriite.  110 
Gylindroids  in  urine  not  to  be  coii- 

fouiiiied  ivitli  (.'usis,  4-4 
Cystic  hemorrliMgcs.  very  free,  eharac- 

teristira  of,  41M 
Cvstin  in  urine,  nigiiifu-ance  of,  432 

-oilculi,  432,  433 
Cystitis,  Hikiiliiie  urine  with,  413 
oiiUMed  by  eyalin,   132 

by  iiloMiafneri,  432 
from  u«e  of  callieliT,  .'i79 
bGemiilnria  froni,  417 
hydruthionic  urine  with,  414 
micrococci  and  bacilli  in  urineof, 

420 
mucus  in  urine  of,  4I<! 
odor  of  urine  In.  415 
sediment  in  urine  in,  419 
■igna  of,  iO(i 


CfBtitM,  tarbid  ariD«  with,  411 
with  s  nerToiu  diaeaae,  57S 
Cyrtometer.  Woillex's,  163 
(^8top7elitiB,  S98 


DAMOISEAU'S  carve,  13 
Dax.  M..  reference  to. »! 

Deadened  resooAnce,  12S 

sound  aaaociated  with  ir^lstJ 

strong  reoiatance,  116 

d«fined.  109 

firoDi  thick  akeletal  coTemi. 

114 
relatively,  where  ocami.  IH 
where  beard,  109. 1!J 
Deftdeaing,  relative  heart  and  li  w,li; 
UeadnesH  applied  to  aound,  IM 
area  of,  increased  with  extent  <^ 

exudation,  128 
of  sound  over  pleural  thickeoiK 

148  *^ 

relative,  i>f  aound  defined,  107 
Deafness,  absolute  and  relative,  KU* 

nervous,  672 
Decomposition  of  ialestinal  cflntnii. 
v^etable  parasites  in  feces  in.  3^ 
Decubitus  acutus  defined,  582 
described,  582 
diaturbauce  f>f  nutrition  witb. 
575 
Deep  breathing,    emplovment  of,  in 
examining  the  abdomen,  33 
lung  sound,  108 
sensibility,  473 

part  of,   in    recognizing  the 

form  of  bodies,  481 
section  on,  479 
Defecation,    assisted     by    abdomioil 

pressure,  540 
Defervescence,  stage  of,  65 
Deformity  of  chest.  81 
Degeneration,  character  of,  as  deter- 
mined by  location  of  lesion,  4-i6 
funnel-breast  a  sign  of,  89 
of    hypertnipbied      heart,    weak 

apex  beat  in,  201 
of  nerves  and  muBcle»>,  520 
primiiry  and  secondary,  increase 

of  tendon  reflex  in,  500 
reaction  of,  complete  and  partial. 
519 
Degenerative  atrophic  paralvsis  49i 
493.518 
atrophy,  490,  493 

difficulty  of  diagnosis  in.  491 


jyoEx. 
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I  Mnpfaj,  whtn  wanting, 

pATtiph,  -IMS 
D^etiiticion-poeanKMila,  liOO 
niFiio,  r«r(ir«nc«  to,  US 
IH-liiv"'!  ■eniibilily,  i7X 
i>«liriuni,  <l«ti>i«'d,  un<I  iho  dixcMC  in 
wUiob  it  iiccuM,  471 
iit  groM  hynli>rlii,  A34 
-miitutrin^  in  typboid  Tever,  471 
trem«iw   m   nicoliolic  jtoisonlng 

dMoribeil,  471 
vilh  unemiH,  440 
DcmontiH  ptnlytlca,  atrophy  of  optic 
iiervo  in,  dOl 
diaracUT  of  ibe  writitif;  of. 
Mi 
Nsoilc,  mixed  apIiAsia  add  AiBoe' 

kin  in,  i>>'i*i 
aenillH,  472 
Deneke,  refentiH'e  tu,  •'i!>l 
Dtinticion.  cnii«e  of  epUeiitiform  nt- 
tnclu  ill  ebildran,  633 
diiturbuuvM  due  to,  S6S 
Oflpoails,  p^nmic.  In  luogH,  fHction- 

Mund*  with,  1S() 
]>eprMiion.  cltvicuUr,  81.  f<2.  84 
Moreiihelin'M.  ddinvd,  76 
•tntp*  of,  acoionuriii  In.  44S 
l>c>uie».  >  pec  I  n«cope  devised  l>y.  ^2 
buici^daacs  ilividvd  by  hctodiiy.  20 
Decqunniation  of  rciinl  cpitheliuni  in 

■cui«  nepbritia.  424 
l>etrituii  in  aloola.  8147 
DeT«lopra«nt,  «nnra  of,  fuanel-breuC 

K  Kif^  of,  S9 
DeviaUoD,  conjugate,  fi34 

primary,  wcoitdarr,  068 
Di*bMe«.  HC«Wnfi  odor  of  brwtb  In, 

alkftlML-eoee  of  blood  in.  tlimiD- 

iabcd  in,  288 
dininiihod  >waat  in,  38 
duturbanoo  of  oaiudauHWM  in, 

470 
dyapnoa  in.  37$ 

SDgrMH  in.  A7i 
■ipidu,  G79 
liiuiilt«  ill  urine  in,  447 
Itpviiila  in,  JS4 
ml  ptrrforiint  in,  583 
metlitiw  anil    iniipidua.  polyuria 
wilb,  -m 
apple  odor  iif  urine  in,  414 
cariw  of  leeili  in,  :!8fi 
cataracl  wit)i.-'><>2 


IHnbttM  mllitui,  cbanetor  or  orlM 
111,448 

contiadiciorr    chancier    of 
ofio-i  ill,  diagtioMie  valae 
of,  409 
diacatuiia  in,  4)7 
effect  i>f,on  wcigbt  of  body,3A 
leruloae  In.  447 
lipurla  In,  447 
osalaio  of  lim«  In  urine  of. 

480 
peii-eiiLOKi'  of  "Uipir  in  urine 

of,  44;{ 
jKilynriu    of.    t«condary    to 

[Hilvdipcia.  40* 
apcL-ilic  Kra>'ilv  'if  oriiio  in, 

41J.  413 
tliirtc  in.  i:i 

Tuloui  nrrvuiix  diMiirtuuicw 
wilb,  fl79 
neural^'iH  in.  48.1 
ociilnr  clian^eo  in.  CO'i 
oznlnN'  of  lime  in  Nptttum  of,  182 
■alira  diminiibod  in.  2^9 
thruib  with.  •Iim 
Diabetic  coma,  ai*«tuiie  odor  of  urine 
in.  414 
^•oxybutcnc  acid  in    urin4 

of,  449 
odorof  brealb  of,  36S 
•ouietimea  incrMaed  veaicu- 

lar  brcnlhing  with,  144 
Sbulelmann's     obMvvatlona 
nt).  441> 
Diacetiiria.  an  inilc^pondonl  diMtaae  in 
children,  447 
oompariaoa  of  colorof  urine,  with 

teat  fbrMillcylk  arid,  400 
in  adulln,  when  uccura.  44^ 
in  children  tbr  cauae  of  cuorat- 

<iiou>,  'I4H 
tml  for,  448 
nben  ui>-iiri.  447 
ni«gtio«ia  ilcliDcd.  17 
Diameter  uf  tburus,  how  nmrnred, 

Diapbrapn,  nflioti  of.  In  lUiNeia  of 
upper  air-iiMMn,  98 
iBierfered  wilb.  M 
tealed  by  palpation,  108 
a^aniit  to  fundus  of  iloniacli, 

ileprawd  hr  i-xudatlon,  ISS 

la  exudative  pleuriilii,  330 
deprouioa  <ir,  from  vntpbrs^ma. 
199 
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Diapliragm,  eflect  of  paralvMH  of,  540 
of  iM»itioaor,  on  reUtiTellver 

tJulriciiii,  8:t2 

iif  iireiwure  upon,  ma^  inUr- 1 

lero  with  Action  of  heart,  40 1 

elevation  of,  eaiues  dislocation  of  | 

heart.  2(K)  ' 

fixation  of,  in  hysteria,  576  ' 

high  puHition  of,  87,  i:iO 

due  to  abdominal  diaten- ' 
tion.  HIT  ; 

diminiahe*  areaof  upleen 

dulneM,  3'i'J 
from  pHralyBiH,  in  peri- 
tiinttiij,  317  ' 

ini-reaiieti  pnrictal  area  of  [ 
heart  with,  211 
liver  nioveti  with,  ii20 

iti  inHpiration,  322  I 

low    positiim   of,   rendcm   apleeti  1 

accemiible,  ViH 
pariUv^iB  of,  irmpiratory  dvspncea 

froin,  \M 

]>OMilioii  of,  80  { 

aiilo  dia>!ii'i)ti:4  between  nieu- . 

ml   exiiiiiiti'in    itnd  ttiick- 1 

ctu'd  iik'ura,  130  \ 

vhanpvA     with     Uiminisheil  \ 

volume  of  lungs,  l:i7  ; 

in  I'liildrcn,  192 

of  tlie  hi'art  changed  by  di'- ; 

Iirossion  of.  204 
upon  by  nieteorisra,  30!' 
iipivan!  by  enlwrKeil  iiver,  ■i'.ii  ■ 
preHHiire  upon,  nciiusLMif  pulenow, 

40 
puiilii-d  ii]>  bv  Hulijihrcnic  nbscexK, 

:t22 
moiil  liri'iithiiig  ill  diseases  n(,  'M 
rcliilioti  of  Mplci'ii  to,  ;i:i2 

to  liver,  ;12I>  I 

willi  other  organs,  ^12 
s|iaHm  of,  !'4,  rilO 

tricliiiicwin  of.  puin  in.  a  cause  of ' 
cyiuiosiH,  44  ! 

upw»r<l  dispiauemeiit  of  liver  in  | 
[mrHlvnis  of,  ;i2'i  j 

pre^Murf  <jf,  cyanosis  froin.4it  I 
veaiculiir  lirc:ilhiug  increaspcl  on  ' 
account  of  liipb  |ioaili(>n  of,  Uri  ■ 
Diapli  rug  Dial  ic  lircalbing,  S:{ 
in  pinoi.'  of  fosljil,  9-1 
friction  Rounds.  2:t:! 
peritonitiit.  itin)u1areHpleuritis,I<jl 
pleuriiiy,    tympanitic     sound     in 
lung  over,  IW 


DiarrhoB*.  Kltemmtiii^  with  c(Mq» 
tioD,  S69 
brick -dtiat  aedineat  in  BristQ^ 

430 
caiuea  diminished  nreatiSi 
color  of  stool  in,  373 
defined,  368 

du«  lo  eruption  of  teeth.  Si 
effect  ofBevere,  on  the  amoati 

blood  in  the  body,  S70 
foal-amelling  stool  in  leTtn.]::; 
taftuorim  found  in  sto^  of.  bJ 
leaa  amount  of  urin»  in,  407 
qoaniitT  of  stool  increased  ia.K 
aalira  dimiDished  in,  289 
water7  stools  in,  374 
Diastole  of  heart,  sound  of,  «hald< 
U>     and     where    be 
heard,  213,  314 
•ound  with.  212 
vepoua  humming  londerdn 
ing-,  than  in  systole,  m 
of  ventricle,  movement  of  bi* 
in,  193 
Diastolic  collapse  wf  cervical  veil 
267 
murmur  at  aorta,  251 
murmurs,  222.  22.> 

how  diatinguiHhed  from  m 
tolic  226 

sound  over  large  arterieainheall 
257 

Diazo-benEol- sulphuric    acid   tat  I 

sugar,  44S 
Dicrotic  pulse,  tracings  of.  24$ 
DictBtioD.  writing  from.  530 
Diet,  coating  of  toneue  from  artici 
of.  287 
effect  on  disease.  21 
Differential    dingnosia   between    pel 

and  endo  cardial  murmum.  232 
llitrereiitiatinfT  electrode.  601 
Difficult  breaUng,  <J3 
Digestion,  aidedby  mechanical  actio 
of  Btomacb,  347 
aniylolytic  period  of,  343 
bnctt'ria  in  feces  in  anomalies  ol 

character  of  stools  in  disturbanci 

of,  S72 
chemical  action  during,  347 
duration  of.  347 

examination  of  process  of,  .112 
intestinal,  shown  b^  atools.  367 
mode  of  procedure  tn  examiiiiog, 

350 
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(SigHUoii,  norm&l.  tMt  of.  S4S 

putlctn  ot  I'Hril  fouml  in  tiooU 

in  diaturbod.  im 
pericMl  of.  prolonnd,  3fi6 

■faorwncd,  sea 
prolonged  In  dilktcdatomaeh.  340 
■tudy  of  procinw  of,  341 
wnMliinK  out  tho  stniiisch  in  di(- 
tiirbiKice  of,  3.^7 
'  Digestive  a|i|mr;iiuii,  ehaoge  tu  weight 
111  iliira-x^Hof,  36 
■■x.imiiintiiin  of,  2^4 
siM-iiDti  on  diaturbnocn   of, 
fi;7 
[DllatUloii  of  liMrt,  a  eaUM  of  InHaf- 
firioncT,  194 
area  of  ffulooH  enliUKod  in, 

caiue  of  projection  of  region 

of  bnrt,  SOS 
ODcentrio.  165 
In  MKinia.  £29 
■imple,  IM 
of  Htomach,  348 

abaenueof  fr««  murintic  acid 

in.  8H 
infri'iuencjr  of  iht-  actatks  of 

V'imltinx  in.  3-^!l 
with     fcrincntntioTi,    r«cog- 
niud  by  Hcetblng  aouDd, 
80S 
[Diphtbrrin.  nciitc  niml  caurrli  in,  74 
appeojitiicc  of  loniiU  in,  39<J 
death  afterexiuniuaiianof  throat, 
•iM  I 

exHrninatinn  of  mouth  in  i-awraof, 

i'*4 
gallop  rbvtliin  a  nign  of  beart- 

falliire  lu  SI!! 
ghnd*  ofneclcenUrgrd  in.SIU 
glromuria  iu,  44:< 
may  cmwo  cyanoaiii,  43 
microacope  an  aid  in  dlacnoaing, 
Irom  miBtgn  necNda,  ^1 
klcocMi  from,  40 

tralvab  of  t«aaor  of  vooil  oords 
fhini,  600 
■r(|«rlip  of.  22 
Miui-tiiiiM  nn  contraction  of  pupil 

aAvr.  (>6H 
tone  o{  cough  in.  166 
Dip  hill  critic  paralviia,  position  nfthit 

•oflpalatiMn.  43H 
IHiilococci  iu  purulent  pleural  exn 

dallon,  lijl 
Diplococcua  in  nrin«,  .?99 


Diplopia  doSaed  and  when  occun, 
47  J 
mode  of  dol«riaiaing,  &ii4 
rmull  of  Ntrabumua,  56S 
niKnillcjineeof,  CM 
Direct  ptrcuiHon  ueflned.  104 
l>>»t-harc»t,  involnatary, during  atuck 

i>i  ei>ilepiir,  .'i.td.  dM 
Diaouae,  fint  apprn  ranee  of,  23 

luL-atioD  of,  auuietimea  iiitlieated 

by  hendacbe,  48'J 
■imulation  nf,  19 
Diiieiuea.  n«ule.  piiwer  of  rcaiataaoo 
to,  33 
Rometlmcfl  no  con  tract  loa  of 
pupil  afLer,  6(>8 
ataxia  aOur  acute,  S3tt 
concealed,  10 
counieof^  i'i 
directly  inherited,  20 
exciting  cauica  of,  21 
fnteruol,  and  Ibrin  iif  Ihorax,  SI 
namea  of,  miauied.  IU 
prediapoaiag  causen  of,  3t 
tracing  of  pulKO  in  wiwting,  S44 
wanting,  ha'niic  isurmuri  in,  H^ 
Diaplaceiuvut  of  apex-beat,  li*0 
DispoaUion  l«  disoaae  iuheriied,  30 
of  lungH.  81 
eniphyseuia.  with  full  cheat.  34 
tuberculosi*,  34 
DtMontioo  of  alomacb,  800,  301 

artificial,  mclbods  of,  SOI .  303 
Frerieh'a  formula  for.  SOI 
Zlemaaea'a  fbrmala  for.  30S 
Diatoma  hnmalobiuin.cauaeoI'bKois- 
turia,  Si*3,  4:^ 
^ga  of,  in  urine.  42-'} 
ffliiatntjoii  of,  l&l 
hepitieum  and  iliat<>Ria  lanceo- 

lulum  (I<'»rTJb«d,  383 
illuntratcd.  3K4 
palmonttm.t'ggaof.  in  aputuiti.lSS 
in  ■puluiD,  174 
Dialurbani-n  nf  suecch.  MM 
Dittturbed  nvoaibiliiy.  lucul  oiaalfeata- 

tiona  of,  4'^ 
Dizzintw.  al»o  tt  Vertigo,  frtioi  ibc 
eye.  663 
aigaifleance  of,  471 
aoBietimnoninbinadirithtlDBitas 
aurtuin.  679 
DMlc)iocej>baltiK,  46G 
DotMtt  clontia.  499 

position  for  InHpectluci  and  pai|i^ 
tion  of  bean.  ItfT 


^^^                                                                 ^^^^^^^^^1 

^^^H        Doable  marmur  from  ]>riwtur«.  '1&9 

Di-spepaia  due  lu  dUewKH]  tc«iUi,  2M 
fo  lowing  healed  ulcer  ufatonarb 

^^^H                TiakiD,  mode  of  dMermioiui;,  564 

^^^V                       FMuit  of  •mhisKni*.  ^69 

voniting  with,  3G1 

^^V                            ttifC'iilicAncc  of,  .^4 

foul  odor  of  brr-Htb  in,  USA 

^^^^        DrawinK-iD,  circuUr,  »f  climt,  88 

eaAric.  beadaclie  witli,  483 
rut«illiial,ftiiicyestMtr<s  In  atoola. 

^^^K             inspiratory.  07.  9i^ 

^^^^P              ot  Abdoiueo.  cbqac*  of,  309 

888 

^^^^                of  one  ude,  SS 

nertnas,  S78 

^H              Drinks,   certain    on«*   wbieli   cauM 

ha*  marked  BUbiectiva  sfnip- 
toniB  but  no  iibraicMl  «km. 

^H                   polj'urla,  406 

^H               Dropty,  anidroKis  irith,  38 
^^^^K                nrkidncj  dianaiiL',  caiM«  of.  440 

1                    309 

aubacidity  ofatomacb  In.  3A6 

^^^^k              nrthopiicen  with.  33 

watery  ixiniit  of.  34}I 

^^^^H              three  cAusw  of,  S3 

stools  in.  37:t 

^^^^1              ureadiminUhodincachcxinwilb, 

mperacidilj  of  stomacb  with.  367 

^^V 

aymptMn*  of,  with   duplwrcmait 

of  right  kidneir.  39lt 
time  wbea  vomiting  oc-cttra  in.  3(9 

^^f                Druiibariiji,  llpiuiiiiH  ID,  280 

^H               Dry  couj^h  tt«t)Ti«d.  161! 

^H                   '  r&loi  csj>laiii4><),  149 

^H               DuliflUin.  cfrort  of.  on  pupil,  667 

DjTRpnna,  32,  74 

active  expiration  of.  97 

^H               Duboi*'*  induclioQ  coil,  47& 

caiwed  br  etDtihysema  of  akta.  ST 
color  of  blomj  !■,  27U 

^H               Ducbi^niie.  r«fvreiic«  to,  COS 

^H               Duc.iuij  c]iril«docbnH,  46 

desmbcd,  93 

^^H                             comprciuinn  of,  3-I0 

expiratory  relation  toeinpbvaeau. 

^H                      WirlunKiuiUA,  UST 

85 

^H               Dull.aa  A  term  forsuuiid,  avoided,  108 

from  drawing  upof  diaphrajpo,  8S 

^H                      sounds,  10* 

from  unHnia,  440 

^H                 Diiia  mntcr,  difpaxeof.  ifiH 

in  Cbcyne-Stnkta  breathing,  !H 

^H               DtiruUoti  i>r  diKiwtiun,  347 

iu  L'ounectioo  wilb  nerroof  dif- 

^H                            of  lllllJC  Kriunil.  lOH 

ea«ea,G76 

^H               DuroxiejE's  ddutili!  luurmur,  2&9 

In  diaeaMs  of  the  luuga.  9!i 

^H               Dust,  inbalatlon   ol.   caiue  of  bron- 

in  cmphyaeena,  81                        J^^| 

^M                             chitix. 

in  heart  difcaae.  90                    ^^^| 

^H                                    (if  pnoumonin,  21 

in  paralvaiii  of  the  diapbragtn,  Vl^^^l 

^H               Uwnrf.  akelelou  of,  S3 

itieplratofy,  74.  AOS                     ~^^H 

^H               l>vnaniLc  soniiv.  4711 

from  paralyws  of  ibe  latTl^^H 
gcaf  muaclnt,  A38                      H 

^M                                rlrfincd.  ISI) 

^H                 l)yt]Jtmn»i(?l«r.  UM)l«atan«  i>r,  Hi^ 

mixed,  when  exiata,  100                        H 

^H^              Uysurihria  defined.  S46 

of  furer,  M                                               ■ 

^^^^_         Dysentery,  bloud  in  stools  of,  S'S 

somctimnt      inrrttaiwd      Te^cular      H 

^^^H              catarrhal,  mucous  stool  in,  374 

brenthinK  villi,  141                             B 

^^^^H              color  ofstiiol  in.  373 

ttMlally  aci'oiup.initd  by  peranira-       H 

^^^^1              conxiiitence  and  form  of  Mool  in. 

lion,  37                            r      r-            ™ 

^^H                  371 

Dystfnphia  iniwculnmBi.  493,  494,3X1      H 

^^^^m              f«cet  of,  conlsin*  Charcot'a  cr7»- 

■ 

^■^                    tall.  3Si< 

■ 

^^^^              meat  juii.-e  stools  in,  375 

T7IAR,aflectiaiMnf.  in  diNBaeaortb*      ~ 
EJ      iMtrvoiia  MTMrm,  .572 

^H                      odor  of  stooU  in,  37S 

^^                       nain  and  Ktniiniiix  at  atonl   in. 

catarrh  of  middle,  a  stgn  of  <nm- 

370 

genltal  syphilid,  tm                        J 

In  lea  ilUc  fossa  with,  SOS 

importaflc*   of  dH«nnlninr  dlt- 

shrtds  of  mufflu*  mwnbranr  in 

eaaa  of,  572 

■tool  III,  377 

subjective  semibility  nf  InvLof 

waUry  hIooIii  Sii,374 

in  diseaan  of.  AT3 

Dyspefnia,  iicule,  paleiiMs  in,  40 

«u]>)xiratloit  of,  canse  of  aiMiia- 

coated  tongue  of,  2$7 

gitla  nnd  ahaccM  of  brain,  467 
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Ear.  vertigo  in  rlJMMBfi  of,  iti 
E«R  [rfHction  of  d<^nertttion),  A18 
(liiHuwd  wbicb  aro  «xclu(lcii  when 

it  i*  pment,  62S 
In  mvopalhic  miwcular  airoirbjr, 

524 
partial.  &32, 52.5 
nlatiun  of,  to  meobank-al  Rait. 

m4 

MgniGeancc  of  its  Hbwncc.Sas 
▼arietiea  of,  filiS 
when  naatJug,  &S& 
wicli  rcfvretice  to  idoIIod,  Ait 
Kt>*[«iii  c|aui«d.  99 

reference  to,  206,  208,  44T 
KcchyiDDoea.  SI 

Ecliliii>CDci:u<i    bladdera    In    i|iutiiin, 
174.  IHS 
chan^in  *hn|ie  of  liver  fruiu.SiS 
in  urin«.  424 
irregular    cnlargrment    of    llrer 

with.  as2 
Bionbranou*  raga  of.  in  vomit,  804 
t>r  kidney,  pal)>atloD  of,  396 
of  liver  a  i-nuac  of  jaiindire.  47 
deprcwion  of  ficer  ftttni.  33ti 
no  tcndntonw  wirli.  'AH 
\VS  OBicmlum  ia  mrp.  'Mi) 
pronlneiivw  un  liver  from.  3M 
natquR)    enlargeiueut  of  vplten 
from,  3M 
Ecker.  reference  to,  4.^2,  4Si! 
EclaiDpaia  gravidaruiii.  fi;J3 
EcUain  of  atomadi.  343 
Bdalmaon.  nferenro  to,  AIR 
fidalmaim'*  boriaantal  ealvanonieUr, 

60S 
Bdinfiier,  reference  lo.  VA.  4fi5,  408 
EtTusioo  in  abdominal  cuvitf,  SIS 
ink)  cariticK  a  rcaiiit  uf  cenoral 

veiHiu«  engornemeiit,  26 1 
Into  pleural  cavity,  Kruua.  puru- 
lent,    ichorous,     com  pi  leal  ing 
paeamotborax.    dlafnoai*    of, 

pcKWaloii  of.  in  abdominal  i-avjiy, 
value  aitd  method  of,  SIB 
KfTuiiionii  into  plaiiral  aao*,  80 

iMrgc.  in  andumen,  tlllKt  of,  81" 
Eeyiilian  ehturoaift.  ^'l 
Elirfi«h.  refervnov  l'>,  IM.  3711 
Kiclilior*!.  referance  to,  IM.  I(i4,  208, 

247.  24«.  9411.  .102,424 
KIhiUc  lilim  H  anliment  in  apnlum, 
ISO 
UirMdi  iIoKTlbed,  177 


Elastic  threada.   how   dfatingalahed 
frnro    ll^ptotbril    buvcalis, 
tS4 
how  to  obiaia.  fbr  examina- 
tion, I7» 
imp(irtA»c«of,inRpDt*im,  177 
Etertric  Mntibillly,  470 
Electrical  (.■undltlon,  diapioatic  rnltie 
of.  524 
exanii nation,  delaiU  of  method 
0^607 
meuudi  of,  tAA 
of  nervw  and  muscles,  601 
whit  it  conaiMii  of,  50$ 
irrilaliua  of  arm,  MU,  .011) 

puinla  uf.  upiin  llie  head  and 
ueck,  illuHlratiil.  Mi 
rwaeljon,  ii>ii»l,  deflued.  533 
what  to  obacrve  in  determin- 
ing, B18 
Mnaibiliijr  uncbnnged  in  iitrophj 
of  inacliTitj.  490 
Elcctra-diNgnoaia,    reading    the  gtl- 
vanometer  in,  Gl-I 
•motor  pointi,  409 
Eltvtrnde  alwayn  lo  be  ai>i)1ied  with 
the  ttmv  prMKirc.  oOi 
Erb'a  finr,  fur  fatadic  current.  002, 

6li 
examining  and  tndllTer«nt,  512 
(or    teatiiig    HOsibllJtjr  of  alcin 

illuntrjiicd,  470 
i  ml  I  Here  [It,  523 

ao'l  <llirereutlating,  AOl 
wlipcc  plactd  and  MKe  of.  50S 
place  of,  injcnlvaniceiaminaiiOD. 

«l& 
relation  of  sixe  of,  lo  Intenaitj  of 
correni.  Wil* 
ElcctrolooQH,  505 
EleitieutH,  1,'Btvaoic,  number  of,  H4, 

515 
Eniaclat'on  oauM  of  narrow  cheat,  89 
bow  detected.  3S 
produeed   by  db<we  of  intenul 
organs,  US 
Emboli,  elTacl  of,  on  palw,  M5 

reftion  of  brain  where  moal  fre^ 

(|nent.  46S 
rtauli  of  niberuna  of  Tcsaela,  fiJA 
fruiii  ihroiiilii  in  weuk  heart, 
ft7<> 
Rmboliitm.  local,  low  leinperalnreln, 

71 
Emboliu  of  the  central  utoty  of  tht 
ratiita,562 
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Enilnoinlinl  muroiuni.  loudnou  of,  to 
what  duv,  :>23 
aoundii  felt.  S(H 
whlxang.  237 
adocvditM  ■  cBiue  of  itmuHicicnoT, 
IM 
of  slenotlii,  104 
Konir,  eniboln*  of  rHlnal  ut«ry 

id.  :i62 
eraMtu  of  centml  reiiaul  artcrT 

In,  60S 
haRMtiirifl  wlih.  4tT 
pjBinic.  rHinal  hemnrrbiKC*  in, 

B02 
aeqnsU  of  Kvlei  fsrer,  22 
atrofitocoocus  pyogenea  with.  603 
utoorBtive,    ■iHpfavlnCOCCiU    pja- 

J«n«i  Id,  60a 
rulu-,  relMiiD  i>r.  to  dlMtue  of 
the  brmln.  576 
EnKorerinirnt,  droimy  of.  440 

orkidnej,  hicmnluriit  with,  417 
[>r  liver,  Hurfnce  of. ''i:fA 
of  Hpleeii.  SSn 
vdn'iiiit,  tlltcM  of,  260 

tlimmbcMiii  in  aiJcin«af,  SCf< 
[i(«rali{iB,  liniulitiidn  of.  1'.* 
attaim,  color  of  aUxil  iu,  U'S 

coiMii>t«nco  and  form  of  Dtool  in. 

S7I 
frmiiH  uf  fnt  fount)  in  feces  in,  386 
mycotic.   [i[i)muliiM  ia  iBteatioe 

in,  4.tS 
poor  Abtorptioii  i>f  fat  in.  ^71 
Bnterohtlui,  ftom  venoifurni  Appendix, 

37f. 
Knurmi*  from  pliimoai*.  fiW 
mirlurniil,40<i,r)79 
in,  DiuiiiinK  uf  white  curpuidea  of 
blood  wilb.  :i;9 

dnophile  wbitct  corpunclM  in  leu- 
liseni<m  S7ff 
ilpilCBiitric  ungli^.  IJ2 

Id  eiDphy«einiunuit  thorax.  S3 
In  ptithMcnl  thornx,  M 
pulflotinn    not   to  br  confountltxl 
with  almplc  aortic  puluiltoa.  204 
SpiKuntriuin  ilc fined,  'S'JfJ 
llliwtrated,  '.{98 
pFiition  of  liver  in,  S30 
pnrivction  of,  ia  enlargeineiit  of 

ifver.  321 
protranion  of.  in  inspiration,  90 
puWUr<n  in,  2<H 
Spilepay,  avctonurin  nfUr  attula  of. 
448 


Epil«p*v.  albuminutta  with,  IS-**,  441 
clonic  HpaMUs  in,  533 
oohvuIhioiu  of.  37 
cutaoeoiia  bemorrbagcH  from  al- 

tacka  of.  582 
c^anoiiH  in,  44 

ditferuiiiia)     diaKniMia     between 

gvniiiiic  and  ay mpto malic.  CSS 

diaUirbanoo  of  comciouan«M  in, 

*7« 
dfipDcea  Id,  90 
fbrer  with  aitaeW  of,  67S 
glycosuria  aft«r  attack  of,  443 
hjpRrciimia  and  pariMmia  a*  an 

auni  iu.  o'4 
iovoluDlary  paaMge  of  •ecoeo  io, 
534 
of  urine  in.  .180 
Jack  nod's  (partial  or  cortical), 533 

liwcribed.  M3 
DpiatbotonuH  with  coiivulaioM  of, 

466 
(petit  raal)  ajBoope  with,  471 
•pa«m.oreonvulaioD  .deecrlbed  .43^ 
apormatoKoa  to  urino    after   at- 

tacka  of,  421 
tiDuftua  auriuiD  MHnetlm«a  as  aa 

aura  a  prKarvor  of,  AT3 
booicno'l  clonic ■paam  of  tboncic 

niuiKluB  in.  <>40 
traumatic  and  reflex.  &3I),  538 
froandlng  of  tongue  during  at- 
tacks i)^  287 
epbtuin.  7H 

Epilbeliul  casta,  formi  of,  in  urine, 
424 
tlluKlratcd,  494 
Epithelium,  ciliated.  tranaferoT  mucoa 
by.  167 
Id  tpuiuon,  176 
in  urine,  kind*  and  Mgnilicunce 

of.  421) 
renal,  illuMiruied,  421 
Eonilibrium,  an  act  of  coordination, 

t>iuinui,  acute  natttl  eainrrh  in,  74 
Brl).  uorinal  electrode  of,  502 

refereDce  to.  461.  4(19.  476,  499, 
601.  504,  &08,A09,610,«I1.5I^ 
614,  616,  6IT.6«).52I. 523,524, 
525.067 
Erb'a  flno  electrode,  .'VO? 

point  in  bmcbiat  plcxu*.  437 
aupra-clnviriiliir  point,  510 
tlrgotiani.  Kanin«oc  in,  ''iiT 
EraeUtlon.  odor  uf,  SSB 


6Srt 


l.VDEX. 


ErTsipelw,  coccunof,  lUI 

caUrgMneut  of  nitlrcn  \a,  SA-'i 

r«v«rlD,  «ft 

IcDicocyhiNBiD.  2T8 

rrcurrrnce  of,  22 

roi-nibUv  iDflniutnxtiun  of  ilJcp> 
tiwii-cu«  frniKtahMUii,  604 

Tomitiog  in.  808 
Ervthrodexiriii  fima  sUrch.  SftS 
IviW^h'niilbuiiiiiKiin^UTdrMribcdiinil 

illiiilriilctl.  4:t8 
Escliericli.  leferfiice  (o.  .1S8 
l'>i?rine,  cftVct  of,  on  ('Upil.  567 
ICthcr    iHiiMioitiK.  cnuar  a(  hsnm&lo- 

juutnlif^e.  47 
Eilimiiid   ii«rve.  il1u>>trHli-(],  48ii 
Klinlogy.  valiir  of,  20 
t'wnlil,  ttfcrcnif  In,  S.11.  :!.i4 
Kxiturrbaiiuii  of  febrile  liut-iuKS  iibi>WD 

by  tciuporuturc,  6A 
EiMininAiinn,  «l«cincnl,  dpuile  of.SO" 

{;vn«ral.  divUiouiof,  :i1 

mcthuU  i>(.  in  dijteaitet  at  datoiw 
a^t«iu,  4i>8 

of  palienU  2t 

of  I  hi-  bltioil,  270 

>IHHUul,  M^heiiie  for.  27 
EKintjiriiii);  rlectrode.  aixeof,  C02 
K  t(int))eiii)iu  from  poitonB,  60 
Kxanth«iiiaTou«  diwMM.  49 

fuvro,  cnlarininictit  of  •pleen  in, 
334 
Esc«Hiint.  venereal,  cxuKeof  illiKiute,  31 
EicitAbilily,  bilateral  variutioaa  of. 

tnomuivd  iti  iciutitai,  .'i2ii 
l<«i«nt?(l.  wlii'u  it  'iwurs.  125 
ineclisiik'al,ol'itiuBc)e>taiii!at-rve>, 

52'J 
of  ii«v*i  (miint'ln],  ili-grcc  of,  .W> 
quHOlilntivi-    and   quuliuiivr,   of 
nvrvM  and  uiiisdM,  iilti 
Ex<jt«ni<}nt.  rlfcci  of,  on  amount  of 
utini<,  4131 
on  lieart  ■»>»»(!».  216 
on  pul«u  In  (wet,  'iiO 
upon  piiUo.  335 
bi-nduflic  nlUr.  4S8 
induen  iwnpi ration,  »7 
mental,  rffect  uf.  on  heart.  HA 
hoarc  nnt  to    b«   FSnmiDed 
BftOT.  201 
syncope  from.  471 
ExdtiDg  cau»e*.  *'ffecla  of.  oo  dironic 
diicajir*.  31 
of  (li*ea»c,  SI,  S3 


Excluaion.ilMCTTDinlDg  Ktnlta  nTliiw 

by,  HSS 
ExectioD,  allMimin  in  arine  a/ier,  (IT 
effecta  of.  in  uuscultatinn  of  iMHt 
211 
on  ■t^tion  of  bean.  198 
oa  piilM  Id  frver.  liVt 
upon  putve.  -^Ui 

headacbe  after,  483  

bnirt  not  to  be  ezAmintd  alfar, 

201 
inenial.  gljeuauria  an«-r.  44.^ 
mutculnr.  a  cauu!   of  idiopathic 

bjiwftroiili;,  IV6 
or«f,  WMEMM  of  b««n-«oiiad* 

tnia.  2)8 
»«Tece,  a  cauae  of  rmphrnriiii  ti 
akin,  56 

Ex  baiHlion  which  nccompanicBvaBul- 

Ing.  a5» 
Exopbihalmia.  MA 
F.vopbllialmui  pxralylietM,  flSS 
F.xotir  dii«-a««,  2) 

Eipect'^niiiiru  atiscnt  wheu  iJtera  ii 
uo  roiieb.  KIT 
defined.  IfiT 
examination  of,  |$7 

Eenerul  cbaracteriMio  of,  IS8 
itids  of,  llis 
Exjicrimenl    to    iliustrale    effect   uf 
Irngih  of  rylindrit-al  cavitiM  a|Mw 
pilirh  of  ariuud,  110 
tJxjviiniMilal  at<ai,  Ewald'a,  &49 
Jaworaki'o.  349 
LeiibeV  S47 

n>lBtiv«  nrrits  of  emrh,  gif 
Expimtiufl,  liruncbtiil  bre*ibing  im»- 
ally  moot  dlitinct  vriih.  147 
elfect  of,  on  circulation  in  jugular 

v€in.  2BS 
in  ciupbynema.  S4 
intutcloa  uf  97 

poBition  or  liver  durinjc,  S-iu 
pr««Mirt  of  mpiratory  «ir  in.  IM 
protiingcd,  in  ooinmencing  isbcr^ 
culusia  uf   apicva  an  ia- 
ponant  sign,  150 
wbiii  occurs.  145 
r&k  of  tli«  abilDiiiiDal  mnaclvi  in 

540 
aound  of.  broncbial  in  chancier 
I4S 
Expiratory  balKinK.  9» 

djrapnisa  In  eniphjaciiaa.  fH 

relaUon  of,  u*  emphTMna,  83 
to  innpirntury,  \00 


^^P                                                                                             6S7         ^H 

^|Ex|Hr>ion-  dy<i]>i«ca,  when  «xiBt«,  99 

'  Eyen,  relation  of.  to  vUion,  illuatmin],             ^^H 

^B        prCMar«  crMUr  ihan  iiupinuory, 

^H 

■                    1» 

anequal  refractloa  of  two,  A67                  ^^M 

H         vnlvnlnr  toiinil  in  tbo  crural  v»iti 

^^H 

■              in  hcnlth.  26tl 

^^H 

y^  Bxflorntory  puiiciure.  ilirectiouH  le- 

X^ACE,  motor  eeotre  for  luwe.  |M>f             ^^| 
r        lion.  VA                                                ^H 

ff                      gardlog.  10:1 

ornbdomeii.  i-nliie  of,  31S 

mu*i-le>4  »r,  531)                                           ^^H 

of  pIcufH,  liiin  prrfdrmed,  IfiO 

lliriM)  iD'Mt  di»Unct  poiata  Udmi,              ^^H 

Aflhi'  hi-un.  2^ 

610                                                          ^H 

lue  of.  130 

Fonlal  nerve  chorda  tympaiil  nem             ^^M 

Expmure  a  c«u»e  of  dinnue.  21 
KsUn-pcricnHinl  Iricllon  *ounda.  2S3 

Joina  the,  461                                   ^^M 
odtcta  of  parnlyais  of,  ■'M<>                  ^^H 

EltrcmUit*.    nurvnt   uf,  mritar   IrwrW 

increased  meuliaoical  excita-             ^^H 

of,  illiutintfd.  -IM 

bitity  of,  in  loUnu*.  5M                 ^^M 

B(ir«iniiv.  luiviv,  nnwde*  of,  &4S 

lealuu  of,  fVon  oiriea  of  p«t-             ^^M 

iiiiinoVii  'ir  tlie  upper,  640 

ropH   portion  of  temporal             ^^H 

Bxuiintioii  Hcpr44uiinx  the  diaphftigtn. 

bone,  469                                         ^^H 

12» 

motor  tnicta  of,  :llu»tral(>d,             ^^H 

diii^-riosi*  of,  from  traiiBudstlOB, 

^H 

1(30 

Hinilytit*  of,  o4S                                  ^^M 

•xt«nt  nf.fhown  hy  nivn  of  dcnd- 

pnra  yni*,  diminiilird  McrelJon  of              ^^H 

B«H,  I'iS 

ir>, -'irH                                   ^^H 

ia  abdomen,  value  uf  nieamiriiiK 

etfect  upon  ta*to  in,  074                     ^^H 

cirruiiili.>i«nLV  of,  31S 

hearini;  in,  "'J                                    ^^H 

increaip  of  chl'iridv  of  aMliuni  la 

rrflex.  407.  4!'9                                    ^H 

urine  wiib.  4'M 

rlicumalic,  purtial    Kalt  in,             ^^H 

i»RRniinmiir,r,  in  >t>domeD,  317 

^M 

hindaof.  III  pleuml  cnvilj,  161 

rheiimalic  paralyala,  A20                            ^^H 

pl«gnplii>ii)ii  ov«<r,  159 

MtR>«  uf  tiuiio  in  anterior  portioa            ^^M 

pleural,  eniHpi'uIiiifd.  128 

nf  tonjtue  aflcctcd  in  [laralyais               ^^H 

m«u>urciuoiit  uf  (borax  in. 

4)tl                                                            ^H 

163 

tnci,  paralyois  of,  bone    reHax             ^^H 

pleuritic,  i-ITecl  of,  on  vocal  fn- 

prvicni  ill,  ^>                                        ^^H 

miliio,  lAT 

Faradii'  bullcry,  ■ccnndiiry  nr  indui^pd             ^^H 

nr  pcrirnrdlNl.  codumU  apex- 

(.'urrcnt,  fur  exaniiuitiK  nerve*             ^^H 

beut.  ^0! 

and  niuai-lM,  .'lOl                                     ^^M 

puriilriit,  ill  Mpuluni.  16T 

current  cmiaMletanU'contraction,             ^^H 

Eye,  air>->'ti(>riit  uf,  in  diiwauM  of  ttw 

5W                                                   ^H 

DCtvoiix  lytiein.  561 

compitrativouiiimporianceof             ^^H 

cfiUrcAiv)  in,  from  beniA  loliuni. 

tbe  poles,  Mi                                   ^H 
Grti'a  nne  eleclmde  for.  'i07               ^^1 

L               KH 

k        drMrrmlnIn);  paialyah  of  muavlea 

reUtiitn  of  total  otreniclb  lu             ^^H 

■            of, 

K4lraiiie  curri'nl,  >'>14                      ^^H 

^^^H  A)ii<:ii'>ti  »r  indiTidual  muacle*  of. 

atreniih  uf.  Iiow  oiMNured.             ^^H 

^^V    Mi 

^^^Binflnininnti'in   mid  iilremlinn  of, 

ejuuninatiou  of  nprve-muaeJo.  do-             ^^H 

^^^H     from  paralyiii>  'if  iirn-r.  4)^ 

Hcrilx'd,  .'lis                                      ^H 

^^^H|DO vera e Ilia  of.  pnrulpaia  of  uiut- 
^^^niDMlea  of,  S3(l 

to  1m  f^dloned  by  Kslnnic.             ^^H 

A14                                                    ^H 

excitabilily  of  the  two  aidesof  llie             ^^M 

^               iiijrnilicancc  of  pnratnia  of. 

body.  61S                                                 ^H 

W             »>4 

Farndo-cuUBeous    s«iinfbllity,    47S,               ^^M 

Eyelids,  dropar  of,  iu  kidii«-y  diacaiw, 

477                                                                  ^M 

440 

Faatinic  ttoinnch.  icaslnc  adcretion  io,              ^^H 

K  £ycM.  how  doMd.  6M 

846                                                                  ^M 

^K_      AM           ^^^p                                                  ^^^ 

^^^H         Fnl.  mb«enc«  of.  34 

Pecea  mixed  with  blood,  ■ixDlAcaM* 

^^^^H               development  of,  Jn    diteuM    of 

of,  87.5 

^^^^B                   blood -mjikin^  oi^ni.  41 

pbyjucal  and  cbeinicaJ  pecuIiaTi-        , 

^^^^^m              dmp*  of,  in  urine,  mgiiificaiicr  of. 

liM  of,  370                                       m 

^^^H 

aectioB  on,  367                                 ■ 

^^^^H               effector,  on  extent  of  &bdom«n,  309 

Feculent  exudiuion  in  pleural  exoda-     ^ 

^^^^H                 in   COiiJunclivA    not   to   he    con- 

tinn,  ir.l 

^^^^H                   founded  with  jaundir^R.  -Vt 

odor  of  uTine.  4)4                               ^ 

^^^^H               in  uriiio  ufter  fatty  foud.  40Q 

Pelileiaein,  re'rereoue  to,  427                      ■ 

^^^^H               luiii(M.  Qeedl««baped  crrataU  lu 
^^^^H                  «lool«,  si)[RiRc«nce  of.  SSC 

Fehliii^'*  solution.  <atiinst4ng  »rpfn'     ^ 

of  MtjEiir  by,  -Hfi 

^^^^H                 people,  Trih*  of,  2ii(l 

tart  for  vugar,  romparcd  o-itli 

^^^^H               xlrini  i>n)du(mt  br  accumulutiou* 

poUrbing  uii.-(bu<l    147 

Femiile  sexual  oi^aua,  beadadio  with 

^^^^V                vftriKliona  hi  amount  of.  34 

dixeajini  of,  4H3 

^^^^H          Fatigue  m  uiudc  »f  diicaM,  21 

Ferment,  in  ipiogrene  of  lange  Md         , 

^^^^B        Fktty  uidit,  cryitiul*  of.  in  Nputum, 

broncbilia,  190                                             m 

^^H 

FeroientAtluii,  alkaline,  in  oriiie.  fran     H 

^^^^H                      in  Kpuium  nf  jntngKne.  190 

micrococd,  4J3                                ^ 

^^^^H                 dcgcnenitinn  of  heart,  jmlcncM  in, 

nminoniacal,  of  urine,  eSlMt  of,  4(12 

^^^m 

Jocrea»edfi>ruialii>(Mif  lActicxcid* 

^^^^M                      of  kidney,  epithelium  found 
^^^^H                          in  nrinoor,  421 

In  aabacidiiy  of  uoinaob,  witb, 

8.W 

^^^^1               heart,  ObeyncStokM  rMpiralion, 

in  dilated  ■tnoiacb,  34<i 

^^V 

in  inteeliual  canal,  acid  rnactioa      ^ 

^^V               Fauc«».  vnniiticig  fri>m  tk-kllug  of.  36H 

of  atool  In.  372                   fl 

^^M                 P&TU8  in  vomit,  111)6 

alkaline  reactiuo  ofaiool     H 

^H                I'car  product*  piiTpi ration,  36,  37 
^^L^^         I'ebri  e    dintuini    ciium^    ebungu    in 

in,  srs                        ~ 

mioroOrgHiiisma    tluit    excit*.  ia          , 

^^^^^                          weii;ht. 

atomacb,  S43 

^^^^H                    exact^rbution  Hhowu  by  t«ni- 

of  conieiita  of  ■toniacli  *ritb  dila- 

^^^^H                         perature       Ii5 

tation  of  ktnmach,  SOS 

^^^^H                         bininic  muruiura  in,  229 

iiftiriae  inbl«iMi'f,eau*eof  lurbjd 

^^^^H                       penpirution  in,  :i7 

unne,  413,  4I-1 

^^^H                       pulse  In.  Zi9 

te«t  for  sugar,  445 

^^^^H                      subnormftl  teniper»tare  In, 63 

Ferroeyanidrr   of  pntaMam  i«at  for 

^^^^H                    ralue  of  puloo  in,  233 

olbuniiii  in  urine.  4A6 

^^^^F                       irukncM  of  beurt'Mund*  in. 

Fetor  uf  breaib.  2S5 

^H                Febris  fa«pftttcH.  herpes  with,  00 

Ferer.     Alto  mt  TemMrMure. 
acetoouria  in,  448 

^H                       rccumrn*,  »7 

albuminuria  witlu  4iS5 
alkaleaoeRce  of  blood  diniaUied 

^H                Fecal  nccuniulntion  in  »lenosLt  of  \a- 

^H                           leuiiue.  369 

in.  -im 

^H                       odor  of  alool  niaaked  bj  utber  *ub- 

anidroaia  of,  rouata    thenpettUc 

^H                           itancea  in,  St'i 

mcn*an»,  3fl 

^^m                          vomtttnK  not  nlwayn  fatal,  .%4 

brick  duit  »edlineut  in  ttrjna  oC 

^"                                whtfu  uccun.  3iM 

430                                                   ^ 

F€ct*,  baUn  of.  In  inUutine.  ditkgnOHLi 

«a(t»in.  42:2                                    ■ 

of,  310 

canee  of  increaMid  dynpuora,  93         H 
cbill  of.  pbeooaiena  or.  40                  H 

Cluircot-L«yd(«'«  erystal*  in,  ISl 

1                              in  urine,  8IA 
1                              in  vol  (Hilary  dlscbarce  of.  In  Kt- 
t«ek«  of  epilepsy.  oM 

chlofldeof  Budiuiu  In  urinedinin-      H 

iabed  Id.  4U                                     ■ 

chloride*  diminbhod  in.  60              H 

'                              m!craiaopic-it1  rnniitituenta  of,  il> 

mutinc  of  tonirae  in,  287                    H 

luatniled,  3»5 

ooalinued,  aweat  dimiiiiabed  In,      H 

examination  of,  method  of.  S85 

■ 

m 

^^^^HI^V                                       ^^V^         639            ^H 

'ever,  ontinuwl.  uriiio should  be  vx- 

Fever,  urinary  prodocu  increiuei]  in.                ^H 

uniiniMl  fur  tubercle bacil1iiti,43il 

60                                                                H 

cnDiiiiUuUB,  ■L|ruific«iice  of.  G87 
vrilica!  iiurturbiitiuii  in.  63 
curT«,  ciYei-tof  aiitSpjrretiM  on. 6' 

tiiDbUin  in  uiine  in,  409                        ^^^H 

varlaUons  of  leiuperiiturv  in.  63          ^^^^H 

with  alboDiinuria.  441                           ^^^^| 

diuk  c'lliir  of  uriii«  of,  4D>> 

FibrM-ela*tic  in  npuium.  17A                       ^^^^| 

di'fcrvmrrnw  cif,  IJT 

Fibrillary  oonlracliunK,  '>3ti                        ^^^^H 

ilcSiied,  i:<l 

defined.  hSi                                 ^^H 

dela^  ill  iibMrption  ttoia  ttonach 

Fibrin,  flocculea  of.  In  the  fluid  from               ^M 

ill  (HHCit  of,  :1M                                        pUBUtura  of  plruru.  Hid                     j^^^l 

iliiii-ctiiriii  in,  417 

tn  unne  in  tiirmuitunn,  4A9                   ^^^^H 

dl  mill  lulled  umtiuiit  of  urine  in. 

Fibrinouu  lubea  in  >  mluni,  173                   ^^^^| 
Fibniinaof  Inryns  ufHcribed,  AW                     ^^M 

407 

diaturbi'd  nutHlion  in,  ti''> 

pedunculated,    in    larynx,  illns-          ^^^H 

•Reel  of,  upon  hrnrl'*  nctiiin,  201 

imlcd,  69$                                          ^^^H 

exttcerlutiun  of,  i>2 

Flftli  nerve  llluntrnled,  465                          ^^^H 

frequent  pulse  cli^raeieristlc  of. 

Filaria  aangulnla   bominle,  cauao  of               ^H 

biematocbTluria,  ^3                   ^H 

eflVvtiupiin  theurineniid                ^H 

sas 

ba>rt  D'luuds  strongth(;n«il  in,  217 

heoUc.  CA 

urinary  pnwiiKra,  42A                   ^^M 

by*liii«  oiuu  ill  urine  of.  US 

illustration  of.  182                  ^^^M 

in  onnix-lion  witb  ncrvoaa  din* 

Filohno,  reference  to,  I'JO,  198                     ^^^H 

on*(fli,  -175 

Fiii^er-pprcuvidn.  lOS                                 ^^^^H 

incci-anO  of  UIMi  in,  433 

advantagtn  overbammcrpcr'         ^^^^H 

urubllln  In  urine  in,  48 

cuMJon,                                        ^^^^B 

incTcnaud  rrefiiiencyofreapir&tiaii 

how  done,                                        ^^^H 

in.  »4 

■  plexi■n(^t«r  pcreuMion,  lOS                  ^^^^| 

formation  of  C(l,  in.  93 

Fiai^nii.  i^harnclni  »Lii'  pimitiouii  of  iht                 ^^M 

intermitleni  hfiriien  with.  60 
inAUrlsl,  denned,  70 

hniiil  and.  in  psrslypfa.  .'>44                    ^^^H 

distribution  of  urirv*  lo.  486               ^^^^| 

imsnliir  in  various  di««MeB,  71 
Up.  in,  2Sr> 

paralnus  of  thi-  muncl^a  of,  643           ^^^^H 
Finkler  aiid  Prior'n  npirnl*,  .190,  6U7                 ^H 

mucuH  In  urine  of.  41S 

bow  (liatint'uiHbpd  from               ^H 

of  pu»  f'lrioBtion  in,  i>8 

cholera  bkdllua,39l 

pu1iw  in,  2W 

iliuatrnlrd.  3<Jl 

rocurr«m«  of,  6H 

Flacker,  rcforvnve  to.  47rt 

recurrent,    mlcro6mnIai>u    ot, 
found  in  blood,  381 

Flactil,  reference  Ui,  177 
Fiaatire  of  anit*,  pain  at  atool  in,  370 
of  Rolando  illniiirnlcd.  466 

red  Klein  in.  41 

tiinKue  in,  SS7 

of  Sylviuii.  ailcry  of,  462 

elltci  of  occluvton  of.  46S 

relapsing,  leucoi-jrtMla  Id,  S78 

MClion  (in.  AT 

Flechatx.  r«>femi4«  to,  4&3,  636,  S66 

■low  pluM  in  critical  decline  of, 

Flcwrbl'ti  liMnomatar  rtconuiteBded, 

5S7 

271,  27fl 

fMiud  heitrd  over  crural  uUrv  in 

Flexlliltitaa  cerea  df-fiaed,  &SS                                   1 

higb.  -m 

Flucliintlon    in   abacMa  of  liver  and                      1 

aubuidity  of  ttoinacb  in,  SM 

ruhinocorciw.  326                                            1 

■ubnormal  leniperktur«  in  criui. 

■i|Tn  of  fluid,  315                                                 D 

OS 

Fliirate,  reference  to.  1*4.289,604,  60r> 
Fluid,  nsiiiro  uf.  In  plural  cavity,  by 

throe  type*  of,  Gi 

tbrunb  in.  'i9li 

punciutr,  160 

tmdns  of  pulM  of,  247 
tremblinF;  of  U>U|nie  in,  3$7 

Fluid*,  eRicct  of  drinking,  on  color  uf 

urine,  403 

(remor  with  rapidly- rising.  &3I 

Folie  miUiCulair*.  &34 

ly|)ical  <wiir>«  of,  64 
unc  add  incrMMd  in,  434 

FontanHlp.  cerebral  blowing  sound 

btwd  wliile  alill  open.  2i& 

^ 

640 


INDEX. 


Food,  Rlbuminous,  source  of  uric  acid 
in  urine,  405 
certain  ones  which  caiue  polyuria, 

character  and  amoUDt  ofatool  af- 
fected by,  370 
color  of  the  vomit  from  kinda  of, 

H60 
effect  of,  upiin  color  of  itool,  372 
oxalate  of  lime  in  urine  after  cer- 
tain foods  named.  430 
particle*  of.  in  stoolw,  386 
te^tx  of  rnpidity  of  paiia^e  of, 

from  the  stomni'h,  :154 
nhen  in  Hputiiui,  ItiZ 
Foot  clonus,  W.* 

qunkinir  with,  531 
piiralysi*  of  muscleji  of,  547 
phenomenon,  ctelined.  tested,  aig- 
nificance  of,  4H9 
objei'tion  to  ordiaary  method 
ol  culmination,  601 
Hnle  of.  reflex,  411-"! 
Foramen  ovale,  open,  eystolic  venom 

pul,-p  with.  2(i7 
Foreiinii,  piiralysis  of  musdes  of,  543 
Koreheail,  linw  wrinkled,  Mfi 
Form,  kniiwled),'!'  of,  nection  on,  481 
of  eipectiiralion.  llift 
of  spinal  colnmn,  4(i7 
FossiL  infriL-!iiiiiiii(ii,  '7 

di'iiiieiied  di^iiid  over,  114 
of  Sylviin,  illnsiriite<l,  -I'ii! 

HllpTB-spioillil.   77 

FiiHsii'  on  IVunl  <it  tliofiil,  7(>,  81 

Fotirili  venlriile,  45.') 

Friinkel,  A.,  piiennmniii  eoccuM  of,  18S 

refercni-e  U>,  Hil 
Friinkel,  It.,  rclerence  lo,  i!fl7 
Fredrifi[,  reU'renee  In,  2Mfi 
Fri'miHs..nie[it  cjilnire.  ^-7 
Freoiitui',  l;iryri(,'eal,  75 

vi]c:il,  piiljiiition  of,  described,  l."i6 
Frequeocv  of  breathing,  iinDnialies  cif, 

ill 
Frerifhs,  reference  to,  TOl,  443 
Frey,  rclerenee  tn,  24(> 
Friction,  seniible,  hi>iv  rec<i;rnized,  155 

•aotiiid'',  extra-pericardial,  2;i3 
fL-lt  neiir  heiirl,  ■H'\ 
not  Jieurd  if  (luiU  is  present, 

irxi 
not  U)  be  ciinfounded  with 

moiit  ri'ilei",  1")5 
over  peritoneum,  31S 
pericardial,  230 


FricUon-sonadB,  pleuritic,  iuald. 
I  155 

someiiineB  a  faTonbleip 
I  indicating    abaoiptiN  ( 

:  fluid,  156 

I  when  <iccur,  156 

Friedlander,  pneumonic oocewn^M 
I  Friedreich,  reference  to.  180,191.5. 
I     2S8,  269 
Friedreich 'a    chance    of    loaBd  dc 

acribed,  113,  133 
Frontal  convolution,  left  tluiiaM 

speech -centre,  555 
I  third,  blood  suppl;  o[,Ui 

I         lobe  illustrated,  466 
:  Frothy  Hputum,  169 
,  Fruity  odor  of  urine.  414  ' 

.  when  occun,  414 
Falirinoua  depiwit  on  lips  in  fcnB, 

Fuloeu  of  veins  increased,  260 
Functional  diaeaae  of  nervoiuRptca 
sudden    return    to  normal  «* 
ditioD.  a  certain  sigo  of.  -W 
nearoais,  aoalgesia  in,  47a 
Fundus  oculi,  changes  in,  io  di<<sM 
other  than  nervous,  601 
changes    of.  in    nerTuos  Ik- 
eases,  60U 
of  atomaeh,   anatomical  i«Utioiu 
of.  im 
IMwition  (if,  2!W 
Fun^  found  in  urine.  425 
in  sputum,  174.  183 
pathogenic,  section  on,  389 
aporeaof,  in  tecea,  when  fouod.SS* 
Funke,  reference  to,  42!! 
:  Funnel -breast,  cause  of,  89 
I  described,  88 

Fiirbringer,  reference  to,  182 
Furiinclfr<.   "taphvliicoccus    pTOnim 
found  10,  i>0:f  '^- 


GABBETT.  reference  tn,  ig; 
Qalacturia,  412 

produced  by  &laria  sanguinis, 

Gall-bladder,  distended,  when  felt,  322 
emptying  of,  bv  pre»sore,326 
enlargement  of,  331 
nonuul  and  fat  hological  con- 
dition of,  326 
obstruction  of,  a  cauae  of  ea- 

larged  liver,  322 
position  of,  320 
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Slll-bladiler.   suppuration    of,  gall- 
ttunm  in  ntnnl*  Trom,  37tf 
'•louCB  A  cauK  uf  jjnindice,  47 
■canDpanted    l>)r  ehtll   aod 

f«ver,  G4 
itp[>ODr>in<'«  of,  dtucribrrf.  378 
in  f«cn>.  how  to  Gml,  STil 
KometlniM  cmi  tw  fell,  S3ii 
illop  rhythmof  bMrtdwcrlbed.  230, 
221 
■ '    Ualviiiiic  liitlteiT,  conitnnt  cuiK-nl  of, 
for  exftniiniiig  iiervea  anil  mua- 
gW.  Ml 
current,  n  oirnnjc,  tthoiiM  dovpi 
bo  uiril  up»ii  head,  All 
effect  ui.  iiulv  aX  oloHing  iii)d 

(i|)eiiicii:  iif  current,  A06 
bow  to  di'tliigiiinb  the  polco 

of.  604 
meiuurtf  for  -IreDgth  of.  Tifi-1 
must  not  hftve  too  auiall  nn 

pleclnxle.  51)3 
norm*!  elcetnidc  fiir.  fiOT 
i]uulit7  "f  teaetion  with,  WW 
roluiou  of.  lo  tutnl  atrengih 

of  fantdic  current,  614 
UKod  in  delerniiaing  tliecon- 
ductire  miatknee.  612 
exunlnatloii.  how  cxinduoted.  S13 
mttbeda,  and  explHnalion  of 

termi  uard,  trQW 
■houli)  tilwNvii  fitilow  tbe  fa- 
rulir.  &14' 
rouiuular  ruuatidi).  ni>rmml.  dia 
niimmntie    rcprcnenUlinn    of, 

reaisUuce,  476 

RtiinulHlton,    quKliUtiv*     irrita- 
bility of  miwele*.  SIH 
te<anu«,  oOft 
|Oalranoin«ter,  abaotut^,  •V)3 

damninK  of  vtbrsiion*  of,  61A 

Kdelmmiri'it.  !i\i 

IlitiitH  of  eXHCtiietiaof  resulla  from, 

time  when  to  be  read.  518,  516 
IwiCliK  of  anterior  burn,  450 
Ikngllon,  Rcoualic,  461 

geniculate.  401 

apheno-pnUlino.  461 
lOangrene.  iofiuorin    in   sputum    of, 

odorlew,  171 

of  lunic.   crvalabi  in   aputum   of, 

IMO,  I  HI 

el&wt  on  Ibomx,  S7 


OangrMie  of  lung,  elastic  Ihreoda  In 
■puium  of.  177.  179 
fativ  add*  in  iputum  of,  IM) 
fermcnlin.  1!K> 
fetid  ■puiuRi   in.  ileHrribed, 

174 
laicrococcE  in  apulum  of,  1911 
rauous  in  ibree  layem  in,  W.* 
odor  oftpiiluni  in,  171 
relation  of,  to  brain  diteaae, 

rupiure  Into  OMophoKiui,  'IW 
spootwncoii*,  in  neuruaen,  I>77 
ncarcli  cxpiiwilcs  in  apulum  of, 
IWJ 
CMrlner.  tefereuce  lo,  3611 
(ta*  in  atoRiBch  and  inleatines  loine- 
tim«*  Rtrea  a  lang-Miund,  ll.'l 
luteitinnl.  effect  on  nimremcflla  of 

diapbragm,  dO 
Hound  oil   pricuming  over  cavttf 
containing,  lOtI 
(iMtric  crian  drfined,  67X 

juice.  coaguUlinf;  effect  i>r,  353 
•ecrelionk,  aceumuiulioD  o[,  !t40 
Ooatritia,  vomiting  of  pus  in  pbleg- 

moiioua.  .104 
Qaaini-tluudenal  catarrh,  -l<S 
Oanirnxia,  301 
(laalroxyntitt,  HOI 
Ueigcl,  rcferenc*  t",  307 
Qf^iiiler.  reference  to.  430 
Uenlculule  ganglioa,  401 
(icnital  apparotua,  dlHlurbanceof.MC- 

tiiin  c>n,  5^ 
(i<Thnrdl,  reference  lo,  136,  133,  191, 

%V\  414 
Uerlinrdt'a  cbange  of  aound  described, 

133 
Oealurca  oa  aoquired  fiiculty.  549 
QUnden,  tiacllli  of.  fonnd'in  blood. 

( •  IniiiU,  en  liirKed,  oooiprCMiOD  of  bron- 
chi by.  43 
Gleet,  ■liploi-'icctiii  in  urine,  4ST 

inny  be  due  to  lubenuluaiH,  41M 
Glioma,  luuiilly  single,  585 
Oloaaiiia    cauae    of    enlargement    of 

tongue.  XM) 
Oloano' pharyngeus  uerve,  401 
OloMy  fkin.  5fl1 

Olotti*.  dilaiunt  of,  panlyMK  of,  W 
■pasia  of,  eauae  of  cvanoaia.  AS 
due  lo  eruption  of  teetb,  3S0 
mnKlca  ol.  597 
ribralitiiM  of.  in  pbonation.  157 
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hm 


iw^wGir 


niiw.iifcuBn  lit Wif hill rflfilllM. 

My  1«.  I».  «.«B,tH.iK 
GmmIw  oi^  BCMnOjr  •»«  fcyallM^ 

424 
[IlMlntod.45« 

Ome  Hipr  bn  wine.  «bcn  it  Mcan. 

:  conuRVBiaiM,  dneubaocw 
,649 
Onjr  ubttaaaBof  (siRal  eori,  ie^ime 

doaof.  PCMhiM^-f-'l 
OrcMcr  dnnteiM.  p^npintiBa  i« 
MglB»g>d  cnndttioa  o(^  ST 
ilowbg  of.  a  ouHc  of  cjs- 
tioda.  44 
Oriaifleer,  rvfereac*  b>,  S82 
GiuiM'.  tinctara  of,  tool  far  bite  p%- 

mcnl.  441 
OimmaU,  chu>g«  in  alupe  or  liver 
bon.  323 
of  farrax.  69a 
•ypliifiuciL  in  larrai,  596 
Otuaa  aaii  t«eU>.  euuulutloa  of,  tSU 
Ofln^utg,  nAme*  to,  99» 
Qvibni,  nfmnoo  to,  igs 


■K  af  aniaraHMM  Im.  418 

MS,  aU,  S7S.  443 

■■ri— IJM  ■■■btrofi 

iaUw4.37l 

l—illiiliiii.  •laoraiim  faoad  oi^  STS 

■■■■■I  nf.  illMhhiiil '-  — <- 

aadflyorakSft 

Jtefonie  iwpamaet  of.  CO 

appioiaiKu  oC  aa  a  wiliaiwit  ia 

«rtaiL4If 
arpcexwailtc  <atenaliwtioa  of 
•MMUttoT,  271 
I  of  InaiiH  of,  434 

ia    bknd    to  oUfO- 


H 


A  BITATION,  a  caoM  of  diaeaw, 
21 

UabiU.  a  cauM  of  dUeaae.  SI 
HabitBHl  bcadadify  berediurj.  483 
llantaUmM*  <Uscrib«l.  3GI 

(liMMca  wiib  which  iloccutB.362 
Uematin,  abaorpliaB  banda  of.  2T2 


Hi 


a» 


liUloejitoaiB  villi.  277 


poi 
•xaa  qaantiiT 


of,   odIt   dt<ar> 


I 


niB«d  b;  quanlitalire  ■paetfum 

aaaljrvk.  372 
In  Mparalo  cacpwdta  m»j  be  la- 

crwuil.  S77 
loa*  at,  eaHM  of  paleacv,  40 
•caie   Ibr   caiinaliag   pemDtage 

of.  in  blood.  273 
trt*M  for,  441 
uriiM  lu  be  ezaniaed  far.  wbao 

00  corposclea  are  fiMUxl,  41ft 

(lobiaMilia,  4r>,4IO 

iorof  blood  in,  371 
examinutun  or  blood  in,  371 
value  of  »]>«clru»coi>ic  e 

tioR  of  blood  in.  in 
noghibinuriii,  410,  119 
albumio  iKltii,  441 


L 


^^^^^^^^^^^^                                      ^^^              Q4i          ^H 

Hmomcter.  FlcMchl'a,rocoiniiHitdi)d. 

Hurt,  action  of.  increaaen  penpin*           ^^^| 

271,276 

^^H 

^m    HffiBiopUle.  hjBRtaturia  In.  417 

interfered  witb  by  prowttre           ^^^| 

^H    llnnKipi^Mt.caaiioD  Hgainsl •peaking 
^        in,  ISA 

An  diaphragm.  40                           ^^^| 

rapidihr  and  sirengtb  of,  212           ^^^| 

[         UuBer,  ntfereocc  In,  4IS 

analonij  of.  191                                          ^^^| 

^    tlaU.  growth  at.  SS3 

apparent  enlarRement  of,  20R                 ^^^| 
aiMcnIUUon  ofT^ll                                ^^M 

^B   Rair-mocm-Bfaapeils]MtGe  (T»ab«)<le- 

^1                            <lofin«H.  127.  128,137. 

•beat  not  to  be  confounded  with             ^^^| 

^K                         im,  :iiXi,  3M,  .129 

ap«x  brat,  201.  30:1                                    ^^H 

^^K^                diiniDiibed  \tf  Milatged 

boiimUrv  between,  and  lung  inns'             ^^^| 

^^^M                           Bpl«en,  339 

tcated:304                                               ^^M 

^^^^H                        bjr  •ludation,  307 

caution  regarding,  when  nuking            ^^H 

^^^^H                Mcrottcbed  upon  b^  «it- 

eipl»nil»r/  panctiir^  1$2                     ^^^| 

^^^H                    larged  liver,  331 

cliange  in  ^irm  of.  106                              ^^^H 

^^^^H                In  examlninK  tlie  spleeD, 

\i-«lole.  198                              ^^^1 

^HH 

cbrnnirdiaeiiaeaor.  pAlen«aein,  41              ^^^H 

^^^^^                (Hiter  Ixiuodary  or.  fnuad 

■mbiinrmal    temperature              ^^^^| 

^m                           by  Dpleeo,  3;» 
^H  H«ll«rTOT<lcn,  T«frT«no#  lo.  449 

Oi                                        ^^M 

-dcadnc8«,  bonTidurieauf,  134                    ^^^H 

^H  ]lallndn«ii<mii  of  sight  in  ddiriom 

diminiahcd  wllh  eiienaioo  ot            ^^^M 

^B      tremetia.  471 

lnn|;  bnundarim.  I9(t                      ^^^H 

F        Haraner-pkil meter  p^rcuntioa.  105 

auall   when    lungs  are    ex-            ^^^H 

panded,  136                                 ^^^| 

^H   Hui<l  mill  finKrni.  rhuTKcirrialic  potl- 

degeneratian  of.  weaken  apex-             ^^^| 

^H             UiMiit  of.  in  paraljraia.  544 
^H         diatribution  oTiwrveH  to.  486 

lieat.  201                                                  ^^M 

dininUhed    work    of,    ireakeiM           ^^^| 

^H        imporuiBce  of  knowledgo  at  nana- 
^^1           ciM  of.  and  thdr  innervation. 

apes-beat.  :10I                                         ^^H 

disease.  Chern^-Slokei  breatbinc             ^^^| 

^m       54fi 

^^1 

^H         inodaof  vzaminatiOD  in  paratjab. 

dcveiopmenl  of  fat       11                   ^^^H 

^M            &H 

dvspiKBa  In.  96                                   ^^H 

^V         nerrea  of.  4^ 

effiMla    of,    on     cin-ulation             ^^^| 

paralvoU  o(  idumIm  of.  04S 

thr<>ii{;h  lungs.  44                            ^^^H 
h«mat»Klin  in  the  longs  of            ^^^H 

llarlnack,  rcfi-rcnce  Ui,  I7&,  181, 1S5, 

381 

pulienU    who    bare   died             ^^^H 

Ratitw,  T«Kn«Dce  tn,  184 

HairkiiiK  (tr«fribni.  Ifi<! 

imporianee  of  second    pal-             ^^^| 

ilari^m's  oi)unlinK<-'hamber<Ioi«ribod, 

nuinnr^  wHind  in,  2IB                     ^^^H 

274 

iBfarvtiun  urHpteen  from.SSS               ^^^H 

Head  and  n«ck.  pointa  nf  electrical 

Inherited.  £«                                        ^^H 

^^m              irritaiUHi  upon.  illuMraUNl.  IW>6 

puUr  In,  239                                             ^^H 

^^k         a  olrong  galranic  current  nhou Id 

with  efluaion,  33                                      ^^^| 

^H           never  b«u<nl  upon.  ^11 

with    aiicbl    compenaaiion,            ^^^| 

gallop  rhythiB  with,  221               ^^H 

dislocation  of,  199                                       ^^^H 

^^B        dblribution  ufciitaneouaaenalljTe 

^H            iwrvcH  ii)«in.  il1ustn(«d,  4W 

^^m         DcrTM  of.  4A4 

displaced  by  exndatMm,  138                      ^^^| 

^^f         nermiu  tiain  in,  4tii> 

F        Headaohe.  uUcuniM-rlbed.  when  dia- 

displacement  of,  bjr  tutnura,  'J6&              ^^^M 

dbuibed  in  chronK  jaundice.  47             ^^^| 
-dnlneei.  abmlnte.  2&>                            ^^H 

L                 eaae  canaing  ii  >«  ao.  4SS 

^K         from  urainla.  410 

area  of,  enlarged,  20ft                         ^^^H 

^B         Mgntficanoe  of.  483 

diminished.  310                               ^^M 

^^          ■Bilateral  (migraine),  483 

diaplaecinent  of.  210                        ^^^1 

1         Bealth,  |iat«llar  tendon  raBox  always 

panttal  art*  of  heart.  204                  ^^H 

^^     praaent  in.  41)9 

teUtlve,    defined.    205,   207.             ^^H 

^B  BMriDg,  ceotro  of,  460 

^H 

^^H        644              ^^^^^F                                                        ^^^^1 

^^^H          HMrt-<lii1n«u.   nite    aail    (lia£iio«uc 

Heart  miuclc,  diminiabed  ai»Mnl  of 

^^^B                      of.  so; 

urlB«  io  dtaeaava  of.  407 

^^^^^^^           vnlRTgnl,  lat^tcrporietal  uvn  with, 

wnkn«m  of  sonnds  In  tntat- 

^^^^H              VJ7 

y>lit  of,  2\S 

^^^^^^^^         «Dlarg;einent  of.  cause  of  «x|ttii- 

oexTOUfl  HflVciiooa  of.  in  con  mo- 

^^^^^^H                                rhcKl,  6i> 

lH)owitlidlMneoftlieiM»e,G;8 

^^^^^^^1                dingnosin  of,  20O 

nruriMes.  577 

^^^^^^^B                        tSkct  UQ                  109 

nnrmal  pcrcruwion  figure  of,  IK 

^^^^^^^1                 left,    makes  ilie  balf-mouii- 

organic    dikcaiie    of,    palpiiatiuo 

and  pain  witli,  577           ^^fl 

^^^^^^H                    Bbaped  ii|>aco  BRiallcr,  :iO'> 

^^^^^^^1                puliftliuns  at  baiM  of,  in,  30^ 

tnurmnr  of,  •£lil                     ^^H 

^^^^^H                ■Juiulatcd.  197 

palcnesi  n  aymptom  of  dtMaaft^^H 

^^^^^^H         exam!  nation 

^H 

^^^^^^H         «xcit«(]  action        c>u«ir  of  Ijlov- 

palpitation  of,  in  01  i  tra)  d«feeuJI^ 

^^^^^^^B             ingmumiun  in  lliucdow'ii  dik- 

ofTToua.  201 

^^^^^H 

parietal  ar««  of.  changed  bjr  db- 

^^^^^^^1         exploraiori'  I>unctiire  of,  234 
^^^^^^H         fai  urr.    AIhoiuv  Ueari,  veal:. 

location  of^  £1 1 
porciimion  of.  20* 

^^^^^^^1                Cheyn«-Sloltt«  bntBtliiiur  in, 

pbjTMcal  uhoaomcna  of,  I9S 
place   off  soaken  aflydtmvtrr    of 
•ound  on  right  or  left  aide  of 

^^^^^^H                ooitlbaed  Boundt  io.  ^13 

^^^^^^B                diagnoirtic    valii«    of  bMft- 

cbnt,  121 

^^^^^^^H                    nounilx 

points  of  eleciioa  faratucultuinc. 

^^^^^^^M                  due  liiilutftist'  of  ila  iuilscl«,40 

iU.  214 

^^^^^^^H                 difitiiiiaui  ia,  US 
^^^^^^^M                galFop  ibfthm  a  sign  of,  !3I 

ptMlion  of,  191 

in  I'hildrcn,  192 

^^^^^^^H                 piilio 

powerful   action   of,  a  cau*e  of 

^^^^^^^1                  lc)wmTi)t  i>ftemperalur«iu.71 

tli'iracic  (Mtlailioti,  103 

^^^^^^H         limt  iH>Qn<l  a  uSxcd  one,  Hi 

prcwed  upon  bt  cnel«oriaro,  ^W^ 

^^^^m                     doubled.  SIS 

pnijmion  nf  netghbof  hoodof,  |^^H 

^^^^^B         hwiuatolJin  in  sputum  In  diMoac 

Jialaations  hi  btue  of,  9)8         ^^^H 

^^^^H 

of,  pat  xiiori  of,  102 

^^^^^^B         hyper Liwhir  and  dilatnllon,  ama 
^^^^^^B                   of  dultms  enknced  in,  308 

piilae  In  va  vuUr  dtaeasi'  of,  34i> 

relation  belweeo  «ue  and  eni^rfy 

^^^^^^^V                     piiluc 

of  aclifln  of.  d'l 

^^^^^^^B                »r  dilutaliun  of,  not  M  )>e 

of,  and  area  of  did- 

^^^^^^^^H                      iiiialnki-iL         rHriictluii  of 

n«a>.2l>S 

^^^^^B 

of.  and  parietal  por- 
tion,   IMi 

^^^^^^^V                   (ithrr            thItuIsc,  liHi 

^^^^^^^ft          locnuiM'tl  labor  of.  nii.'itauroJ  by 

of.  to  di«ea«w  of  ibr  bnin. 

^^^^^^^B              ttfieciflc  gravity'  of  iiriuo.  413 

57B 

^^^^^^^B         InepecUon  and  palpalion  of.  107 

of.  lolan^  79 

^^^^^^H         diver  boundary  of,  '129 

relative  dMuIncM  of  aoand  oT«r. 

^^^^^^^V          locBticrn  of.  in  aido  |ioitiii(in  of 

124 

^                 paiSent.  19» 

refmaentaiion  of  action  of,  815 

^^^^H                 lueclLaDical  displaceiaent  of,  87 

r«8latanc«  of.  X!'.  20» 

^^^H                maUiod  of  percaming,  2n8 

aimpli*  dilatation  of.  196 

^^^^H                 moToinent  of  blood  in,  193 

hIow  pulhc  in  certain  conditiooa 

^^^H                   aiuriiiur».  localization  of,  tiS 

of.  237 

^^^^B                        organii^    di)>tii));ui-hed   from 

•eonnd,  inetalltc.  in  pneuno-peti- 

^^^^^                                        irior)Cfli<ic,  2^1 

rardinro.  210 

^H^                                          endoL'Mritinl.dclinn],  S2I 

-M)und»  doubled,  nv 

^"                                r«Ulit>u  of,  Io  time  of  action 

inMalllc.  explained,  231 

ol'  till-  heHfl.  i;-24 

normal,  deacribed,  21'^ 

trnnmni union  of,  HH 

vartalionn  of,  211! 

wli«n  beurd,  '2'22 

origin  of,  213                       ^^H 

^^^^^^^^^r                                         ^^V           (;45            ^M 

^^BMrl-wuntta,  pathological  chaDgcaln, 

Hemlaaaaibeala  defined,  and   wben              ^^H 

■                   316 

occtira,  479                                        ^^H 

^B               slrvDgtliened,     h<«ril     orcr 

in  groM  bjrsteria,  A34                                  ^^H 

^H                   larger  iirCH,  21T 

UenEaDOpaia.  460                                               ^^1 

^1               tone  i>r.  VHriuUdDS  nt.  316 
H                 when  RcAciistl.  318 

cortical,  M8                                                ^^U 

bomonymoUK.  deliaed.  989                         ^^H 

illuitratMl,  .'i70                                     ^^M 

H       atTengtbor.  eatiiuuleil  by  pu1*e.  240 

pben<inieiia  of,  fi71                                      ^^H 

^H       «alu«of  nbaoluw  dulriiaa.  ^I7 

II«TOiatlietfi(iia  oocun  In  Minie  looa*              ^^H 

^B               of  pulse  in  di«plnc«incnt  of. 

tiona  a«  bcmicborca,  USS                                ^^H 

■ 

Hemicborw.  53-^                                                ^^H 

^1                      in  abovrinff  eomplScailuK 
H                       diaeaae  of,  WS 

Uemkraaiii,  one  »<tcil  redncw  of  face              ^^H 

^H 

^B       valvalar  dlsMw  of,  eolaritvineiit 

unilat»nil    rednem  of  head    In,              ^^H 

■                         of  livM  Willi.  3^1 

677                                                            ^H 

^B                     Mrquelaor  rheuntatiHin,  '22 

Homidrv^tit  ilelined.  37                                      ^^H 

H       v«iiot>a  eagi)rg«invnl  fruiii  i]cl«el 

111  Itiwc<l(i»'a  dittnwe.  88                             ^^H 

■           of  rigbl.  ^lil 

llemjofiia,  44ii)                                                    ^^H 
Hemiplegia,  *-'>7.  494                                              ^^H 

H       weak.    Ais'iiw  Ift^irt  Ulura. 

^1               area  of  dulnou  rnlaifed  in, 

arthropatliia  in  old,  .'iHS                              ^^H 

^1 

ataxia  in  nonie  caaea  i>C  629                        ^^H 

^M               mtirniunt  inili«linct  !o,  233 

cnti-tata,  406,  489                                        ^^1 

^B               ilirombi  in,  a  caiMo  of  om- 

dccubitu»  in,  M2                                    ^^H 

■                   Mi,  1'>7<S 

defined,  IHil                                                 ^H 

H               witli  diluiutlon,  a  vniiae  o( 

doraa)  Uexlon  of  foot  iritb,  635                   ^^M 

H                   th><iilUder)i7,  IH 

faemlcliorea  a  forrruiiaer  or  result              ^^H 

H        wealtncm,  i:l)anuU>r  of  pul*o  in, 

of.  l»t.^                                                      ^H 

■            MH.  344 

rigbi,  illuntrHli'd.  4.53                                  ^^1 

HHnrinc;,  imimrtanee  of,  deieroiiuing 

-aided,  apliuin  viih,  66.5                      ^^H 
Ilemiapber^  ngbt.  faaa  notliing  to  do               ^^H 

H          iiiurbldlv  uciite,  &TZ 

with  apMcb.  &Vi                                             ^^H 

H         place  ol'  in  kpcet'b.  'ViO 

Heiniayatole,  double  pmllive  voaoua               ^^H 

H        lubjeciive  Hctwlbilily  of,  vbeu  ov- 

)>ulae  in,  367                                             ^^1 

■            cunt.  >p73 

eiplaioed.  303                                             ^H 

f         le*ting  of.  ATI 

llemiiptyai*  defined.  170                                    ^^H 

ileal  inilufts  |iprtpirntioii,  Si 

Meinarrlinge,  bloody  color  of  spuiun              ^^H 

wnantlons  of.  r>7* 

from,                                                         ^^H 

Heaiiiii;.  ■tmng  apei-beut.  300,  301 
Htbeuidf.  loiiK'ioonetileltproiniiling 

CKUHe  of  nrobillo'lelcrua,  48                        ^^H 

con'briil,  f'ifi-ci  nn  breathing,  91                  ^^H 

wh«n  iberc  la.  287 

niutl  frrqiivnC  in  tbe  region               ^^H 
•upplieil    t>y    the    inindle              ^^H 

Hcolic  AiTOr,  68 

in  tub«nu1osla.  43 

cen-bral  artery.  4<j:)                          ^^H 

Hepar.  refMciico  K  .111.  .^98 

flow  puUc  In.  '.;:!7                                     ^^H 

lleiglil,  relation  of.  to  woight,  8d 

outaiicuus  cnntraslcdwithhyi^r-               ^^H 

ileiummnn,  irfcrvnco  lo.fiDO 

wonia.                                                       ^^H 

Ueller.  rvhrvna:  tu,  378,  S79. 883.384 

«II^t  of,  OR  amount  of  blood  in              ^^H 

Hcller'a  teal  for  blood  pigment.  411 

the  body.  27D                                           ^^M 

for  hwRtin,  364 

ioteniul,  iliinTn  by  Utnipanlure,             ^^H 

IInniiirmc»ia  wilb  pulmonarjr  hcmor- 

^H 

rhnicf.  1U7 

ouddrii  Cill  of  temiwruture              ^^H 

Ileuilalbumirioite  in  uiine,  43fV.  4:!9 

^H 

1 1  ecii  in U'U inane,  ii  rare  conatHuenl  of 

lunK-voiiliniJcd,  ncmuwof  ilroMy,              ^^H 

uriiie.  4S» 

^H 

Uemiaiietiheaia.  4iI0,  4fil 

microcyttiMiiiin  nlXer,  376                            ^^H 

^         laaoclated  iritb  unilateral  aiMw- 

of  lunga  caiued  by  dlaioma  |ki]-              ^^H 

B            Blia,  673 

uonalc,  183                                      ^^H 

1      ■ 

&4U 
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HcEnorrfaiifte  of  Iuiikn  iliHgnodia  from 

betiiorrlmgeofauiiiaeb.lTO 

«taivli  corpuscles  Id  spuiun, 

180 

of  ponaor  ubl(>ngntii,rircct  i>r,4G7 

of  Blitiuich.  40 

uiicroncope  uitolem  in,  30A 
recTnl,  stooU  of,  dcacribcd,  8~i 
retiiiul,  in  hemorrbaRic  dinthcni*. 

alow  puUe  wllb,  2^ 

source   of,   in    liipmRtunR,   dlng- 

n(tJii»  ol',  417 
HubDorHml  teiiipMHluro  with,  S'-i 
iiuildenaoiauro8LHafti!rseTer«,602 
syniptom*  of,  40 
HcmorrliaKiii,  i^uiancfmn,  51 

liialiiiguinlitd    fruoi    luBmui- 

maticiiiK.  01 
in  jnuiidicp,  47 
wlirn  iMMMir,  AgS 
HemarrbiLgtc  itintlirais,  bcmorrhajcc  of 
Alumauh  ill.  862 
In  cfaroiii'.-  jtiiiiitlice,  47 
Minnl  hrninrThRKC  in,  R63 
cxudiitinti  nilh  tubercle  And  car- 

i:iuom&  lit  picum,  161 
iofarclloD  of  kidnvy,  buMuataria 
with.  417.  41S 
Hvmurrhoid*.  heiDorrltnge  from,  375 

iiiiin  nt  itool  with,  370 
Hetile.  reti^ri-ncc  lo,  421,  4St},  4g7,S41 
HepHlic  jautidirLe,  4(1 
UcpRtiiia  cHU^  of  enlnreed  liver,  8£2 
iiilrrklilial,  i>iirfnc«:  of  livrr  in.  32^ 
Hepatimtiuii    uf  lung,  <le«den«d   rr- 

sonauce  over.  \'I6 
Uercdilary  diipo»iiioD  to  headachv, 
433 
tftiiit  >hown  by  funnd-brciut,  89 
Heredii}'.  w 

Bering.  s|>ei'iroai?ope  derlaed  bj*,  27^ 
llf^rniiicniiorof  prfssur»onii«rve)i.44i9 
IIi-Tuijil    <irificr«  to  be  ciomiiKd   in 

nuildi-n  obalipntiun.  3611 
Ueriim  fuciiiliii.  60 

labialis  and  oiwalis,  AO 
scMter.  relation  to  nerT«i>.  SSI 
Tlcrringbani,  rrfcrvoca  to,  437 
HvubniT.  n-fereoce  to.  112,  186,  817 
Uiooougli  d«IJoed,  MO 

atmt  In  tbdoniinal  and  cerebral 
ftfftctions.  540 
Hieh  lung  wiund,  108 
HiMebraod.  r«f(^r^noe  lo.  $9$ 
Hippocnilea,  r<>f«r«in«e  to.  I3S,  lAG 


RlppocraUc   succuaaiun    cnnbuniM 
with  aplublnf;  from  nuita- 
neb  or  colon,  1S6 
dmi-ribed.  156 
HIrachiDajiu.  r«rcrcnc«  to.  IMS 
Hbtoiy,  clinical,  deAned,  17 

praviooh.  nbut  i-ompriMw.  20 
lIoatMoeH,  bow  c«us«tl.  S'J8 
Hoflinauu,  rrfctence  to,  4»1.482 
HuuionyinoiM  jurw  to  bo  t«Bt«d  to- 

g«iber,  G07 
Kooke,  reference  to.  138 
llopjw,  rrfcrcnc^  lo.  190 
Uoracnhoc  kidney.  39Q 
llour-EUw  ModimJi,  302 
iluber.  reference  lo,4SS 
Iltifner,  reference  to.  484 
tlutcliiiuou'a  Kpiromotcr,  164 

l««U^  Mgn  of  ooagenilAl  typUli^ 

triad,  signs  of  syphilis,  'J?>$ 
Hyaline  CMtn  dncTib«d,  aud  wfaea  oc- 
cur. 422 

Sraiiulnr  forms.  424 
luniratnl,  423 
various  additions  lo,  423 
Hydatid  vibration  wilb  echinococcui 
ofkiiliiev.  396 
of  liver.  3-J« 
Hydrwmiii,  ulbnmintiriawitb,  435 
ouliso  nf  oxlrma.  f>:t.  M 
color  of  blood  in,  271 
leucicytDsi*  in,  278 
peculiHrliim  uf  blood  in,  27& 
polyuria  in.  40«; 
Ilrdrnci-phalai.  ancwnia  witb,  ATS 
choked  di»c  with.  6(K> 
bend  unerenly  balanced  In.  5i!> 
hoH  distiBgui«lic4i  from  rltachilis, 

4fi4 
prisiini;  upon  third  ventricle,  BOI 
alow  pulMt  nilb,  237 
with  iBAcrocei>balu»,  461 
Hfdroc^nic  acid,  color  of  htood  in 

poiaoninji  by,  270 
HjdraQCfintiniii.  palpnlion  of.  3W 

i<!ndiTM«t.i  in  inBumaiatorr.  S9ft 
Hfdroprricariliutii.  cauaeof  weakcopd 
limrl'tound*.  2\9 
iacivtw  ar«n  of  hcan-dulnei^ 

Hydropet^loneotn.    .'^rr  Aacitoi. 
Hydro-|>n«u  mot  borax,  splasbing 

23.1 
Hydrops  veainn  felleae,  3S6 
Hydroihiootc  urine,  416 
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Hydrothorax.  dinKaosit  \>j  ex|>lon- 

torriHiiMluio.  Id!>,  l«iO 
Ujpstthoin  ddincd,  ITT 
HvpticdlitT  of  CMUic  julc«,  aXtwA  of. 

814 
HyporaciditrofgMtricjuioeNhown  by 

microHCopical  exsminNtion  of  vomit, 

360 
Hrpenntbttila  de&i«<l.  478 
llrpcridtoHM  (IrfliwM),  37 
lljprniictriipiii.  fiGT 
UypcKamw  in  bTslcri*  ukI  inaanily. 

574 
Hyperpyrexia,  (il 

Hyponwcretion  nf  jiiiairlc  jnicc  irilb 

vomlUng  iq  nvrrotu  dyspeptis. 

361 

or«oiBaehJiiIce*,dlii«iia4i«or..'l&.'i 

with  bvpcniddity  of  siorau'li,  HBI 

Hyportrnpuic  Jiver  Mrfaoe  of,  33S 

Uyportropliy  oombinvd  witb  kUopby, 

OompcMMory  of  one  diviainn  of 

bewl,2l8 
idiopMtbic,  of  bean.  1% 
of  a  ventricle  ibown  by  *tr«n)cth- 

a   at  iht  onnnd  of  corrr- 
inf  valv*.  217 
,  area  of  dulnna  cnUrpnl 
in.  20.S 
caaat^  of  prt>Jrcti<in  uf  regiou 

of  bean,  202 
eompcBMiory,  IA9 
dcgencralioit  of,  »Mk  apex- 

bral  In,  L")) 
Do<  to  be  Rii*laken  In  rettac- 

tion  of  lanx,  137 
oiber  than  valvular,  196 
rijtht  and  left.  2fil 
(with    Oilniation).  dia^oak 
from  aimpkolllalHtion,  l'.i6 
of  left  veotricJe.  -Jtt 

aortic  wcoikI  MXind  felt 
in,  218 
palailloii  with,  153, 

apex-beat,  wben  abaont 

in   aiL' 
capillary  pube  in,  2G6 
bean   ■oiin*!*    sliengih- 

emwl  in,  21" 
polyuria  «iih,  406 
piilnaiiona  in  aneriea  in, 

S&6 
pulse  with.  242 
•low  pulae  with,  397 


nypertrophy  of  niuiclee,  490.  49a 
1)0 w  roroKntsed.  4iM 
of  right  lioan,  vfjuina  enforge- 
mrat  wiih,  2fil 
ventricle  caiiwd  by  emphy* 
acma  of  luag^  310 
palmofiatyaecoM  aoand 

felt  in,  SIX 
with      anphyMuoa     of 
lunn,  SM 
Hypbiilrosia  doAned,  37 
llypn<>>i»,  calakfMy  wtib.  SiW 

overTAcilabiiilr   of  nrrrr*    and 
niOKctM  in.  &2f> 
Hypochondria,  oxalHteoflimeinurins 
»f,  4«l 
phoapbaiiiriu  in,  432 
llypoobondriuin  dvRued,  S97 
illuairatml,  tm 

left,  prnjecrioa  of,  by  aiilarftd 
.plMR.  m 
■plMB  Ilea  In,  SU 
projection   of  riilil,  in  enlarfv- 

mentof  liver,  831 
nthx,  fKtrlifian  of  liver  in,  HI9 
Hypoilermic  nyriiigi-  imeJ  in  «Xpb>ra- 

lofy  paiKinre  of  pleura.  ISO 
HyponUtriuRi  defined,  297 

illuitrated.  29H 
Mypneloxal  panlyai*,  nnlUteral,  de- 
scribed, Ba? 
Uypoelcaaua.  paralyaia  of  the,  M8 
Hyaieria,  abaenca  of  pbafyngoal  rcSu 
in,  497 
allochiria  in,  47S 
anuMlbeala  of  laryni  in,  fi7fi  ' 

of  pharynx  in.  S77 
aphonia  in.  A98 
twnleiniv  with.  fi86 
diaturba'nc*  of  brealhinr  In.  IV76 
dumbncM  after  an  atiacii  nf.Mft 
opilhelium  in  hhwdy  nputum  of, 

176 
rvcMH.  dtacribed.  SS4 
beadai-he  with.  \*i 
bemiamnxhcsiu  with,  479 
bemidroaia  in,  S8 
hyperoaniia  and  naroemta  In,  074 
bypervecrelion  nf  Momacb  in,  357 
incrcnaod  trndon  rcRcx  in,  .'iMI 
laryii|R«l  Bpaam  in,  I>76 
low  of  voice  In.  &3d 
narrowing  of  tield  of  virion  In.Ara 
n«rvmia  rough  in,  lliA 
opiatbotonoa  with  co> 
4fl» 
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IKPEX. 


JJysterm,  pulpitHlion  of  heart  with,  fiTT 
paml.VBin  in,  7S 

of  (llikplirnKm  in,  W 
jii-ciiiiiir  bloody  apuium  wllli,  171 
l»ilyilt|>Hiu  mil]  polyurJA  with,  ¥16 
ivluti<>ii«  '■{.  to  §exual  <ir)pin»  in 

womrn,  SSI 
smuibilitv  i>rcriiTiiiim  to  {>r«utnv 

ill,  466' 
tpMQU  in,  37,  4!>l.  5AI 
teoderatM  of  Tcrtc1>rfi!  in,  467 
tonie  upMiTis  in,  S3:! 
toU)  kgenaia  uoliiU  to,  674 
tremor  with,  AS) 
nnilAtcml  elevattoa  of  tempen- 

ture  io,  71 
TOialtlQg  Id,  ?tn8,  ^61.  57)4 
HykMrical  and  rpilcpiic  HpwiinB,  dlF- 
fci«n<«  betwecu.  A33 
convuliiont.  Ilkcnem  of,  to  •(«• 

kplic.  &33 
hemwntuthMia,  r>ST 
parelyxi*.  EaR  notprMMit  in,<^35 
pctmnii.  <ivef«icJCabUltf  of,  9^ 
Mf;a*.  ■'>.'(4 
Hf»wn>- epilepsy,  &33 
v^KiiMiiH  In,  43 
diKiin^Disfaed  from  eptlepir, 

•Uges  of,  CM 

tODgae  never  bitten  in  attadra 
o?,  287 
■traumatic  nenroaia,  analeesia  In. 
479 
pa ni lysis,  4iW 
Hjitflrogenoua  zouu.  581.  587 
in  gTOta  byeteria.  Hi 

ICTKRUS.    Al...  »?<■  Jaundice. 
bile  pigment  in  sputum  in.  172 
catarrhal,  oxalate  uf  1im«  in  urine 

i>r.  430 
Ii«palogroic,  ivilor  of  irtiKil  ia,373 

•low  pulse  in,  :ilt7 
Dconatnriim,  4' 
urobilin  with,  4t  1 
with  puerperal  pyatmin,  a  ca^e  of. 

ms 

Idiocr  denned,  473 

Idio  muacular   contmctioM   dofinod, 

r>26 
Idiopathic  migraiDe,  483 

n«itr«lgia.  483 
Idiotiam,  iticrmiiDd  RenrMloa  of  saliva 

in,  677 
Idiots,  incofilln«niU  alv!  in.  57S 


Idiota,  inTolitntary  diacbarre  of  uriae 
br,  879 
altelMoB  of.  ii 
Iloo-cftcal  region,  cooinit   in,  in  tr- 
pboid  fevw.  -'112 
illu-trfttod.  298 
-loeuinal  nerve  illuatraMl.  487 
llMia,  whem  occurs.  9ii 
Iliac  fowia,  left,  pain  in,  with  dvven- 

right,  pain  in.  with  typbMd 
fever,  typbliti),  dUowc  nf_ 
vermifDrm  nnpradix,  i"'"^ 
Ttpnv*.  pain   in,  iluu  to  inf 

mutioo.  3U!) 
vein.  ced«raa  of  Iok"  from  com- 
prnaion  of,  :1t4 
prcBure  U(<oo.  by  cnlarced 
retro- pvritonea)glnnd«,X(I 
Imbecility  delined.  472 
Immediate  percUMitio  defined,  104 
tnacidity  ot  gaMric  juice.  :i4-'),  M6,  &'4 
Inactivity,  aimpby  of,  defined,  a  re- 

rult  of  t>a[Hli «ia.  41H> 
Inanition.  acet»nnria  in.  448 
(low  pulkc  in,  2:17 

Incisura  cardiaca.  I9!t  

aud  parietal  relation  of  heatl 

197 

illn-tntnl,  atit.  .137 
in  deep  inapiration,  123 
Ibe  laug  heart  tmundiiry,  133 
lucompenuttOD.dlSeuliirii  in  makinc 
dia^ntia  whcnpmtenl.SSS 
of  heart  ilcBiied,  31^ 
Incontinence  of  urine,  400,  579 
Inconlineulla  al*i,  when  oecura,  370, 

578 
Incubation.  porio>l  of.  defloed.  T! 
Incubator,  Icaiing  diftntive  power  oi 

Snalric  juice  in.  353 
icaa.coloringplgineui  taurine,  4D3 
in  urine,  4.'}-^ 

dr«cril)cd,  and  tnta  of,  40lL 

4it5 
when  occurs.  4»W 
IndifTDrent  eJectrode.  501 

where  plnnd,  503 
Indirvet  percuninn  defined,  104 
Inebriety  coDccKled.  30 
Infuniile  pvalyab,  4!>3 
Infarctinn.  hcmorrlingic,  of  kidney, 
hfrmulurin  with.  417,  41il 
of  tun;. deadened  sound  orer, 
137 
mucouR,  mucus  in  feces  in,  S^ 


^^^HI^II^^^^P                   VHP               ^M 

^Hnfluctlon  »riuatn.l>n>iichlil  ffitiiiiig 

InhalalloD  of  dun  a  caune  of  dbcaM,            ^^| 

■                     til.  \A(i 

^M 

^K                 dfilmiTA  in,  9& 

Itibcrit4>il  iliMMes.  30                                       ^^M 

^H               fricli'iri  muniU  with,  ISd 

tendencr.  W                                              ^H 

^H                we&k  |iurL-UHni<in  ovrr.  tIA 

IdJuHcb,    sL-itni    fn>iD,    important    in             ^^M 

^F        piilntonarv,  blooily  4|iuiiid)  in.  170 

ii«rvr>u«  diseiun.  M                                          ^^M 

Hlobctioii  di«tintiui*ti«d  from  couUi- 

Inner  mp^uie.  JiHtuibaoce  of  vlalOQ             ^^| 

■    non,  22 

by  Icnifia  of.  160                                                 ^H 

IncirjtBDit  murmuni.  329                                   ^^M 

^M               acut«.  (delirium  tn.  471 

Aodiuieniii  in  UTini.-,  iiectioa  on,             ^^M 

■                       headftcho  with.  -iSS 

fiii-iSS                                       ^m 

^B                         Iriicncytoua  id,  '279 

raoNt  frcciiient  formi  In  urfn«,             ^^| 

^B               atttxin  ufliT  m-utc,  SS!) 

42K                                                   ^H 

^V                 distil rtin II c«  iif  coiiKiousneH 

looaile  in  urioe  in  diabein  ituduidu,             ^^| 

■                      in.  470 

^M 

H                Ealt  witb  pnmlysia  in.  524 

lnwui«,  iiii'onlinontia  alvi  Id  tlw.  &7ft             ^^M 

H                vntarBed  liver  with.  'i22 

involuntiuy  diocfaarge  orurio*  bj            ^^| 

H                eol&rgemunt  ul'  ii(>lwn  in,.tU 

the,  579                                                  ^H 

H                c|)ilfltiliforin    aiWL-k*  In  the 

Inaanity.  byperosiniaand  pHrosmia  tn,             ^^M 

H                    beginnine  ofsL-ute,  633 

H                  ]tiil1i>|i  rhylhin  n  •iKnofhMrt 

•upMacidity  nf  ntnniacb  in.  357                ^^M 

■                    Tiiilure  III.  -221 

IiMpMUon  of  abdumcu,  31^                             ^^M 

^L               slycnauria  lD.44il 
^P              nmniiUi-jaundlce  in.  47 

of  lnt««t)B9,  niMbod  of,  308                      ^H 

of  kidncTS,  394                                         ^H 

^F              bKin»K'<>t><n    ■■>   urino  with. 

of  Kininaeh.  299                                         ^H 

I                    ^" 

of  thorax,  61                                             ^^M 

H                iaili<:at«(]  by  high  moriiiD^ 

of  velna.  HKl                                             ^H 

H                    temporal  UK.  G4 

pontion  of  patient  dtirln)c.  81                   ^^| 

H                locfti  KMigr^nv  in  Kcme.  577 

Inapiration,  at«lcctatii:  cropitnlioa  io,             ^^| 

H                pcwition  of  patient  iii,  3i 

^M 

■                r«BpinUlon  In.  91 

auxlliiiry  inuiti-lea  of,  90                            ^^M 

H               aligbt  amount  of  vomit  in.  360 

rau*(t*  rapid  emptying  of  velBL             ^^M 

H              nlccnttiAti    of   Urynx    witli 

^H 

■                  aciitr.  rm 

derp,  efl(N,-t  Oil  area  of  h«art'dii1-             ^^M 

H               Talue  i>r  uuliie  in  bwinning 

Iiena.  21  Hi                                                               ^^| 

^^m 

forced,  csimo  of.  100                                  ^^| 

^^^M        v«noiu  thrombotiit  in  Mrett 

incrrnni'il  circuinfurvnca  of  tboru:             ^^| 

^^H            nculi-, 

^H 

^^^1         TOoif  ling  in  tieginains  nf  c«r- 
^FT            lain,  fefl 

in  einphyMiaa,  M                                     ^^M 

jorkiiig.  when  and  whcr«  occura,             ^^U 

iTitlticnce.  ninirnlicia  fmm.  4S3 

Hf>                                                          ^M 

Inflainnuitioii,  JcucKVtcHiiiiii  nJlkinili 

pmiiurv  of  rnqiiratory  air  in.  164             ^^M 

^               of.  278 

relation  to  puliiu  pamdoxu*.  'iGS             ^^M 

■          odoiDA  in  tli«  ii<>lehb(>rhood  of. 

ayRtolic     Hubclarian      BiDrinui»             ^^U 

1             ^ 

hMTd  at  cloa«  of,  2A9                          ^H 

f          of  cheat,  pain  wiib,  101 

Infn-cJaviculnr    >|hk«s.    percuailon 

ionic  and  clonic  qiaani  of  thoracic             ^^M 

midwlei  of.  in  teUnua,  MA                    ^^H 

iMifOTfr.  no.  120 

variation  of  urtamirv  during.  In             ^^M 
pleural  ■Dir»iibiihrciiic  vavilr.             ^^1 

817                                                          ^M 

Infm  ■caiiulHr  "pncp.  T* 

Infra-iniclilpiir  in-rvc  itiuairalnil.  4'4''i 

InFuMiria  found  in  sloolii  of  diurhcva. 
383 
_           inopuiiini.  I>>3 
■   iDguiniil  rrftixti  dclined,  2D7 

vesicular  brealblng  only  b«anl  In,             ^^| 

142                                                          ^M 

Inapiminry  dys|iiiii<a.  r«lation  to  ex-             ^H 

pimtiiry.  100                                    ^^B 

■                   lliur^lniu^l.  in 

when  exMtn,  V'.i                                   ^^U 

B                pain  in.  ftom  pKia«iibiwra»,309 

with  cmphyaemn,  100                         ^^| 
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IXDKX. 


Inspiratory  jircMiirr,  in  vrliat  diMMCi 

dimtDinhM,  hM 
InsulBcii*nC)-  ouMil  by  eadocardltU, 
KM 
milral.  aystolic  *«iioaa  puluc  with, 

367 
of  MorU.  oauM  of  pulsatioa,  21H 

of  ctunl  ve*B  vs1v«.nurmur  witk, 

of  tni'mpid  Talv«,piMit>r«veaou« 
uoIm  iMUKViMNauaie 

(MilnniNirv  Bccoitil  Mund 
in.  218' 
of  valve.  tOed  of.  ]»1 
nUtilar.  ««<«(■  of,  19.t 
liit«llisi-»cr.rloiMliMMi  ot;  in  uiwmU. 

ikTvlMpmrnl  oC  949 
Iniviniiy  nf  <uttj  »oauid.  HH.  113 

of  »kmw)  of  'HfiaB*  coouiBing  air 
«)>Uia«d,  )n« 
UlHVQita)  nnctM,  utophfad  whli 

fatea  trkkiMBii «t » MOM 

•f  e7Mo«M,4l 
|irwii  of,  puisaliott  with,  109 
Ktrnii.  MttnklcM  of.  in  tabea,  484 
■Mn)|k.lOl 

twBUMt  of  abdomiBal  raflez 
in.  4W 
*li*ce.  »ecooi).  liewt'SoiindN  liMrd 

in  pbtliiaicBl  thorax,  S4 
iMstmiUnt  feT«r.  «9 
li«rp«a  Willi.  90 
incTCMc  ofchiorideofiodiuBD 

In  urln«  In,  4S4 
malarial,  defined.  70 
ranici-  of  teoiperature  of,  6» 
•wMt  iji,  X7 
Inieroal  capmle,  4S4,4i{l 

blood-RUirpI^  of.  Wi 
elTiiit  of  lemon  of,  4J7 

of  local  di»ease  of.  469 
btfnUnaMtheaia  with  d«pa«ita 
in.  479 
jugular    w«ins.    po^tlve    venous 

imW  in.  "ififi 
orgaiu,  iliiieiue  iif.  effect  00  WMgbt 
of  body,  36 
dtMaws  of,  effect  on  akin.  39 
effectaf»iutonnm«Dt  of  reins 
011,260 


lnt«nKB]>iilar  ■pace,  77 

Dcrciuaioo  note  OT«r.  130 
loteatinal  b*vter!a  in  (toola,  valnr  oC 

oaoal,  ponion  nf.  in  stool,  frooi 

•lougbiBK.  376 
catann,  add  or  alkaline  atool  in. 
87S 
bilious  stool  JD,  S73 
dtffu<edall  pain  with.  30S 
due  u»  tapi'-wonn.  377 
infiiMriu  found  in  aloola  In, 

roncni  in  fecw  in.  3S7 
mucotu  atoola  in.  374 
pwtideB  of  food  in  free*  in, 

see 

content*,  dacompwition  of  veget- 
able naraaim  from,  888 
cHaee  mliiMd,  378 
dtgeatlon  alrawn  bjr  atooK  366 
diicliargM.  frmuanor  and   char- 
acter dMcribed,  961.  36^ 
dIaeawB  will)  diinioisbed  sweatt  i 
ga»  hinder*  action  of  diaphrwair' 

facmurrbagc,  6>'> 

pbenomeiia  of.  Vi 
inbnUon  defined.  374 
itrtealMMi  from  vomiB.  a  cause  of 

•pU«]>iifonii    Bltacln    in   cliik 

(fren.  53S 
periMalala  uoaeUfnea  an  be  seen. 

SOfi 
iBlMtiiie.   amyloid    de^nerallon   of, 

form*  of  fat  found  in  feow  in, 

3S* 

auscuttaiiun  of  SIS 
iaragiRalion  of.  characUr  of  pain 

with.  308 
perruision  of,  311 
|ierr«ration  of,  cause  of  poeumo- 

iborai,  210 
reaiatanct!  of  Said  in.  in  compari- 

aon  with  air.  SIS 
anall.  mkiaken  for  ooloB,  SIO 
IntaMtinM.  cUned  tympanitic  aouadj 

heard  o<ver.  Ill 
diMurbanee  of.  from  venooa  ei 

goff^neni,  26) 
eiaminatinn  of.  308 

pointa  is,  370 
hemonhage  fran,  appeanncei  of 

blood  III,  37a 
imimrlance  of  emptying,  in  ex- 

aininiutc  abdominal  argam,  341 


^^^^^^^^V                    ^^V       IJ51      ^M 

IntMlinm,  inflatinir,  for  parpoMs  of  1  Jawonkl'a  experinnenUl  in«al.  S49                ^H 

dJHKtiosiB,  -tlS 

J«ndraa>ik.  reCeri'iice  to.  5ii|                            ^^H 

luiig-Buund.  wlieo  liearil  over,  113  ;  Jerking  brcnlhinic.  wlipr<t  notkcd,  14.1             ^^| 
roeiallic  tounils  ovtt.  113                       in!ipirali(ia<liiitint;>iiah<"l  rmm  in-             ^^| 

InvBaiDntlun  of  iiiimine.  cbarscCerof                     ierri]p(«i)  iiiBplnilioa.  I4li              ^^| 

(>ain  wiib,  H'm 

when  anil  where  occura,  145              ^^H 

IiivuIidiiiTi.  Trnuu*  ihrombtMU  bs  ■ 

.Tiihn«on,  rvforvnce  to.  4.(6                               ^^M 

reaull  <if.  26^ 

.loint  oeuroaca,  fi83                                           ^^M 

lavuluuury  iliscbtir^M  diirini;  bii  at- 

Juiilla,   chruniu   diaeuac    uf.   ntroph)'               ^^H 

Uck  of  opilcpsy,  989,  A34 

nith.                                                       ^H 

of  ilool.  ri79 

Diniciiliir  ntmphf  from  dUeaoed.             ^^H 

Todido  of  poLMMium  fountl  in  *aliva. 

loHi-oeal    exvitabilitv    without             ^^H 

28fl 

BnH.  r,-^;                                       ^M 

in  urinp  after  Uking.  400 

Jugulur  vein,  richl.  abnpe  of  openini;             ^^H 
Olid  iiM  reliiilou  lo  vonou«  bum-             ^^H 

Iron  roinn  the  vomit  UUcb,  3il0 

-dust,  det«[^ti(ia  ui',  177 

tutni;,  21111                                               ^H 

in  epithelial  cellii  in  apuium. 
177 

vein*,  ubeiioinena  of  elrculation             ^^M 
In,  2li2                                                     ^H 

in  Dpulutn,  171 

Joriwt.  reference  to,  3,58                               ^^M 

•oluilun  uf  c>hl')ri(ie  at.  n  Unl  tat 

^^^M 

MklicyUc  acid  In  urine, 

^^^U 

884 

jr  AHLER.  reference  to,  4311                        ^H 
IV     (Ciittentuieh.  reference  to.  3!<8                ^^H 

in  ihe  pre*ence  of  Alco- 

hol, BUsar,  and   acid 

KuniirntiiTK.  reference  to.  1^3,  427                    ^^H 

aalts,  351 

K»1*C.                                                               ^H 

IrrigaUon  of  rectuni.  311 

K>i.it.  reference  In.  484,  SIS,  S20                      ^H 

Irritabilitv,  elrrlrical  and  nicchanical. 

Keratin.  nialinK  for  pills,  in  tMtinft             ^^M 

of  milnL-lni,  41^8 

mpidilv  of  puiMge  of  fimd  fnMn  tfae               ^^| 

of  n«rv«B  and  iniuclta.  fxradii-  and 

Htumncli.  3oi                                                 ^^U 

njvaulc,  reprewDlatlon  of,  A3I 
InitatlOB,  dlrtct,  505 

Keratitla.  poreacliymaloua.  a  ilgn  of             ^^| 

•Tphili».  286                                                   ^H 

KidDcjr,  amjrioid,  casta  In  urioe  of,             ^^| 

indiroct.  rm 

nf  oervM  f>ODi  pmiure,  482 
jieripheral.  aena  tiveneas  to,  472 

422, 433                                                   ^H 

coDlracIed,  casta  In  urine  of,  4'^               ^^M 

Ischintic  nerv«,  electrical  examtaatioa 

diminiabod  iwMt  in,  38                   ^^M 

of. -Ill 

gallop  thjrttini  of  heart  in.  S2I              ^H 

Ucburi*  poradoxa.  'iSQ 

oadeann  froin.  la  Atgitfve,  440              ^^U 

Itchliig  ill  Jaundice.  47 

polyuria  with.  409                              ^H 

relation  l^i  heart  dnMM,Ji7S              ^^M 

dlMWo,  alkuliue  vdmiting  in,  969             ^^H 

TACKSC)N-H  epilepitr,  633 
0           described,  tm 

drnjRiy  of,  dL'tuAc  of.  44il                               ^^H 

en|^n;ement  of,  cu«(n  in  urine  uf,             ^^| 

JoOS,  refcnncc  i<>,  ISH) 

^H 

JatcMb.   rW^nce  In,  180.  273.  279. 

hyslitio  i-oaba  in  urine  of,42S               ^^| 

£82,  £18.  SHI.  SHi.  :iS4.SU,  HSK.  4S». 

liiteritiouaaediment  In  urine,             ^^M 

424.  439.  444.  447.  4^ 

430                                                   ^H 

JaUDilIoe,  4,),     Al*o  *-«  Icl^ras. 

epilbclinin  from  in  cue  of  dU-              ^^M 

^l-«tancH  in  otooU  with,  37*! 
K         itchitiff  in,  47 
H        aomeliinm  cauited  by  nfcnrit  in 

ew<.  -ISI                                                  ^H 

6i(ty.  fatty  custd  in  urine  of,  423               ^^U 

heiiiunhiiKirof  the  pelvis  nf.  dla^              ^^| 
no«ia  of;  41^                                            ^^U 

^^^^    daetua  choleilticlitiit,  ,^!ll 

^^^■■WMt  in, 

bcmorihuftic  infarclloa  of.  h«ina-              ^^| 

^^^^  vKb  eniiorftenivril  fmiu  diwt>lac«- 
■            ment  of  riicht  kidnejr.  896 

turia  witli.  417.  414                                    ^^M 

horseahoe.  :i'JA                                           ^^| 

^^^_  with  puerpcfHl  pyaiinia,*  cub  of, 

larg«  whiiL-,  ndijHue  whiLi'  cor-              ^^M 
pnicle'  iu  urjae  of,  4i0                          ^^M 
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Kidney,  lar|;e  wli'tte,  palenen  in,  41 
left,  HdjncenC  to  luadus  of  Btom- 

Bch,  2il9 
Dew  formntioDS  of.  when  can  be 

felt,  ■■mr, 
poeition  and  relationof  right  and 

left,  3!»2 
pulse  in  contracted,  244 
tenderneH-!  in  tumOT  ol',  395 

of  re|;iuD  of,  when  occura, 

tracingof  pulse  of  contracted,  247 
tumon  of.  (liagRiisiH  of,  'i97 

value  of  iwrcuaaion  in,  397 
urine  from  only  one,  400 
vicariouM  sftion  of  one,  408 
wanderine,  '.i'M 
Kidnei'H,)kiiiiti>jnicHl4iiuiitionof,  illus- 
trated. H'.ta 

anatomy  and  topography  of,  392 
engorgement     of,     albuminuria 

witli.4;i.'i 
examination  of,  section  on.  392- 

injury  to,  hiematuria  with,  417 
local  examination  of,  394 
location  of,  illn»trHted,  321 
pathological  condition  of.  394 

position  of,  79 

value  of  pulse  in  iibowing  compli- 
cating disen.ie  of,  2.)3 
Klem])erer.  refcreniie  to,  354.  437 
Kiiet.'-phi'noincni>n,  svnonvm  for  pa- 
tellar ri'lleit,  4'J.S 
Kin.-)i.  reference  to,  IXr.,  3!N1 
Koch'x  choliTH  Jiiii'illus,  dL'scribcd  and 
ilinstriited.  :W9 
coiuiim      Imi'illuH      diittinguislied 
from   Finkler- Trior's  hucilius, 
007 
Kosaelt.  refiTince  to,  1;I0 
Krentlnin    hinilers    ctaiiiination    (or 

sugar  in  urine,  4M 
Krehl,  reference  to,  24lj 
KroneckiT.  reference  to,  21'7 
Kiilmc,  K.,  relerence  to,  4,19 
Kiilz,  reference  to,  447 
Kii-r-matil,  reference  to,  26:!,  301,  303, 

,'i.51,5r)2,  .Vif),  Mt>,  .508 
Kypho-Bcoliosis,  4(17 

a   cauae    of  hypertrophy   of 

right  ventricle,  1116 
cases  in  which  epieen  can  he 

felt,  334 
deadened  sniind  over,  114 
described,  HH 


E7pho-«colioaU,  dvflpDCMfr«ii,K 
Krphoais,  467 

described,  88 

from  paralyaia  of  erector  tnK 
539 

LAACHB,    rofervDoe  to,  275.  A 
430,431,432 
Lachrymal  nerve  illaatnted.  ti5 
Lacing,    tight,    constriction  of  lire 

froia.  328 
Lactic  acid,  excess  of.  inBtoiiucb,ib 
346 
fermentation,  effect  of,  M 
testu  for,  in  content*  of  mob- 
acb.  351 
Lftctoee  in    oririe,   when  occon.  ui 

when  demonittrable,  447 
Laennec,  referenue  to,  IW,  13?.  Ill 

191 
Laeanec'e  pectoriloquv  described,  13 
Lagging  behind   in  paralysis  of  m» 
sation,  485 
detected  by  palpation,  103 
in  breathing  deucribed,  87.91 
in  Btennais  of  a  bronchui,  98 
Lagophthatmus,  586 
Ltlopathy.  548 
Lameneas,  simulation  of,  19 
Landerer,  reference  to.  54 
Landois,  reference  to,  246 
Landois  &  Sterling's  Phrsiolccy,  ic- 

ferred  to,  505 
Lardoals    from    paralrsia    of  erectct 

trunci,  539 
Laryngeal  mirror,  591 

muscles,  action  of,  and  eSMs  of 

paralvBia  of,  638 
Bpasm  iJeSned,  576 
Laryngitis,  acute,  598 

circumscribed    phlegmonoaa,  re- 
sults in  al)eces8.  Ci94 
hypoglottica  illuHtrated,  593 

eeriouB  nature  of.  594 
in  children,  593 
Laryngoacopic    examination    of    the 
larynx,  section  on,  589 
image,  reversal  of  parte  in.  591 
Larynx,  abnormal  redness  of  mucona 
membrane  of,  592 
casts  of.  in  croup,  172 
color  of  mucous  membrane  of,  591 
evidence  in,  of  pressure  by  tumon, 

355 
examination  of,  74 

for  recurrent  paralysis,  296 
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rynx,  inlliimiiiiiti'inH  nenr,  c&um  of 

cviinoiis.  'l-t 
UryugiHcupii'  eulDiiiMtion  i>r,  wc- 
tion  on.  689 
riow  (if.  RJKJ 
local  vxaminnlinn  at,  'i 
nerruuH   diiwiiw*  in  which  it  ia 

afr«ci«<l.  fi76 
iiortnnl  noiind  over,  119 
Dpen  tympanitic  souncl,  wh«n  It 

ia  ticrcUHi«(l.  no 
paralTaia  til'  varian*  mnnlw  of, 

and  raaoltii.  ftOS 
pathological  condition  of.  AH3 
poaitton  and  movemrnla  of  pot- 

liuna  or.  59^ 
senttiliveneH  of,  a  cau»e  of  cough. 

16-^ 
•pa*m  of  miuiclr*  of,  597 
ateoMin  of.  117 
tone  of  couri)  In  ulceration  and 

■  tCDOBi*  of,  161) 

tympanitic  sound  over,  121 
ulccnttiuu  of,  a  cnuap  of  cniph}'- 

«ciii)i  of  Am.  M 
whni  lo  obMft*  in  oxamlnlnir, 
Ml 

Lateral  coluraa  of  Bfiiiml  cord,  -UM 
I^nierittonti  wdiment  In  urlo«,  402, 

iiV.  m) 
Law  of  (Contraction,  fil8 
Lead  colic,  drawiaic  io  of  abdominal 
wall  in,  SOU 

fiulw  willi.  344 
racintt  <>■'  pulioof.  H7 
lukdache  in  poiBoains  wilh.  483 
riwiralfia  from  pobMmliig  bf,  1^ 
iMntlT*i>,  >'M3 

j':uK  in.  5^ 
poiaouintc,  'il 

btHck  vniiiit  In  acute,  3£0 
ciuRO  iif  palcuoM,  41 
condilinn  of  t«ctl]  in,  3S0 
double  wiuml  h^urd  ovorcru' 
ral  iirlery  In,  IT-'J 
IjCAnneM.  «ii^i>iftc»noo  of,  Si 
L«g,  mobkr  c«iilrv  for.  164 

intiacleaor.andibeirpantl]rab,548 
poinlDorelrclrical  Irritation  upon, 
fil4 
Legal,  r«ferenc«  to,  448 
Leu^tii  of  Thorax.  16S 
Lcoucular  ducIcub,  4M 

blood-mpply  of,  462 
diieaae  of  both  internal  neg" 
nenU.  with  cborea.  SS& 


Leo,  referenoe  to,  344 
Upra,  31 

liwiilluii    doiTriti«d,    ataining    of 
rulium  of,  600 
LeplothrSx  biiccaliH  llluBlratvd,  3ttU 
in  urino.  438 
in  Hpuinni.  17S,  lft4 
pharyiigoniyoMiB     teptotkriela. 
391 
Ij<«i«n,  locniton  of,  in  rortico-mUBCU- 

lar  tract,  elTcct  or,  450 
LetharKV.  di-lim-d.  470 
Li'TJiiTiivli.  reference  lo,  190 
Lcube,  irfcrpnco  lo.  302, 847.886,428, 

4m.  44.'i.  474 
Lcuhc's  rtiicrlDieDlalineal.  347,348 
Leucin.  fornt  of.  in  urine.  4SI,43S 

wlion  occur*.  133 
I^nckiirt,  rcl'crpncc  to.  371) 
Leuciicytm  wiiti  Urge  nuclei.  271) 
Leucucythtemia.  relaiive,  ;'7A 
Lcucncytoni*    n    |>)iy*iologiciil  condi- 
lion  during  (ligMtioD,  278 
defined.  278 
LeuliieaiiA,  41 

nlbuniiiinrin  witb,  435 

color  of  blood  in,  371 

cryvtnlH  in  blood  tn,  181 

defloed.  378 

gml«4t  «ilarg«nmt  of  spl«eB  la, 

hibmnturiii  ia.  417 

rod   ciirpUKclp*   diinlnlahed    and 

jmlcr  in.  376 
retinal  rhnngc*  in.  608 
uric  acid  Inemued  In,  4S4 
use  of  mlcroecoM  in,  279 
various  bnnt  or.  379 

Lovttloae,  ia  nrinv.  whrn  occur*,  447 

I^iri».  reference  (a,  3VI 

Lprdeii,    reference  to,  174,  179,  18S, 
IM.  IW.  367,888 

Li'htheini.  rrferonoo  to,  63.  RS3. 668, 
rhV..  G.VI.  fK'.R.  660 

Lieben,  rercrence  to,  449 

Liebrraid-itur.refKnacetO.68, 238, 3M 

LielMg,  reJrrtnce  IO,  434 

Liratery  MooU,  8TS 

Ufe,  mode  of,  canse  of  ilteeaae.  StI 

Light,  tonrce  of.  fur  laryugoacofiio  oz> 
nmi nation*.  689 

Lime,  osnlnte  of,  In  •pulum,  182 

Lioea  coatoartioularis.  833,  388 

Linw  drawn  on  thorax.  7<> 

Ungual  ncrve.choniatvnipani  in.liil 

Liuteln.  186 


J 


654 


INDEX. 


•II 


Lintels  of  tubercular  sputum,  177 
Li|>«BmU  defined    and  when  occure, 

280 
Lipomatosis  cordis,  wealc  apex-beat 

in.  201 
Lips,  color  of,  2ft-'> 

Lipuria,  412  i 

occuni  in  cliylurio,  447  i 

LiMral   agraphia   an  aphaaic  s;mp- 1 

torn,  rm 

aphaaia,  5.^3,  556  ] 

paragrapbia,  5til  i 

Litten,  reference  to,  427 
Liver,  acute  vellow  atrophy  of,  eccbj-  j 
moaiii  in,  r>l  | 

anatomy  of,  810  | 

average  boundary  IJnea  of,  329 
cancer  navel  upon,  iu  carcinoma, ' 
82".  ■  I 

cirrhosis  of,  tender  at  first,  S24 
venous  engorgement  caused 
by.  2r.2 
consistence  of,  in  various  diseaaea, ! 
326  j 

constricted,  sometimee  tender,  824  ; 
deadneM.  absolute,  124 
illustrated,  ^04 
in  rifjht  raammillary  line,  108  ; 
relative,    small  when    lungs 
expanded,  136 
downward  displacement  of,  128. 
321,  322,  324 
movement  of,  in  inspiration. 
322 
enlargement  of,  causes  and  signs 
of.  322 
displacement  from,  330 
due  to  venoUH  engorgement. 

260,  261 
elleot  on  form  of  client.  % 
makes     liiil  f  -  moon  -  ahapcii 

space  smaller,  3I>6 
projection  of  riKbthypocbon- 
clriuiii  in,  321 
examiniLtion  of,  319 
pranuialed,  surface  of.  325 
inspection  of,  ;i20 
-kidney  anjrie,  31>3 
location  of,  illustrated,  321 
lower  bordiT  of,  rarely  felt,  321 
mobility  of  boundaries  of.  329 
mode  of  palpatjng  dcHcribed,  266 
motions  during  breathing,  323 
orcana  that  border  it.  320 
palpation  and  percussion  of,  323 
value  of,  332 


Liver,  pathological  crtrwlitiniuaC) 
relations   of  its  boaDdui 
329 
percaHioa    limita  of,  illnitnl 

826,  327,  328 
ponitioQ  of,  78,  79 

and  boundaries  of,  illiHOit 

319 
as    affected    hj    pleuity 

fineumotbm-ax  od  rigb 
eft  side,  331 
pmsure    upon,  frum  metcoii 

309 
proportion  of,  that  b  parietal, 
-pnlae,  302 

arterial.  257 
veDoua,  264! 
relative,  deadooss  of  smind  o 

124 
siie  and  form  of,  324 
in  children,  320 
slight  projection  of,  ia  child 

820 
square  position  of.  330 
-stomaca  boundary,  329 
surface  of^  in  variouH  diaeues, 
tbM  is  displaced   downward 
to  be  conrou  aded  with  enlai 
8S1 
tilting  of,  in  pleurisv,  199 
tumor  of,  306 

unequal  enlargement  of,  331 
wandering.  poeitJon  of,  322 
not    in     contact    with 
phragni,  .'J22 
Lobea  of  the  brain,  upper  and  li 
parietal,  temporal,  and  frm 
466 
of  the  lungs,  boundarie«  of,  8 
Lobulated  liver,  from  deep  sjphi 
I     scars,  325 

Lobus  paracentral  is,  4^,  459 
Local  sense,  how  tested,  474 
Location  of  thoracic   contents  il 
trated,  319 
sense  of.  473 
LofRer.  reference  to,  605,  fl06 
Logwood,  color  of  urine  after  tak 

1     411 
LordoHis,  467 

from   weakneas    or    paralyaif 
muscles  of  spine,  467 
Louis,  angle  of,  defined,  7tJ,  78,  81 
84 
I  in  phthisical  thorax,  84 

i  Lowenfeld,  reference  to,  623 


^^^^^^^^V                                        ^^V           Q55            H 

KtfOwcr  exircmiiir.  illuslration  of  ouU- 

Lung  tiaiue,  relaxation  of  tympanitic              ^H 

■^                  iii'ciun  ncrvm  of,  iXT 

■ouiid  with,  180                                ^H 

H              nerval  of,  iSi 

retracied,  aoiae  i>r  apun-top              ^^1 

H              |>aiuU  or  eltclriuiil  iiriutiou 

Ov«r,  ISA                                                 1 

H                  n|>'in    llii?    back  uf,  illlu- 

thickening     of,     bronchial                   1 

■                  trnutd,  SIS 

brtatbing  in,  146                                    1 

RriidoTici,  Migulux,  79.  7R,  81,  83 

Lunga,  abnormal  aotudii  over,  135                      ^1 
abtieeia  and  gangrene  of,  etaolie               ^H 

Luitwig.  rvtvmiue to,  IDS,  246 

Lumbar   eiil&rg^moDt  ol'  cord,  looa- 

thre«d8  In  sputum.  177               ^^^^| 

Uo(i  of.  468 

haimatoidin  in  Miutum,  173          ^^^^| 

.umbo  in^oiad  nerve  il1tutntt«i).  48' 

aotivo  mobility  of,  li-\  81Q                  ^^^^| 

Hing-irdvitiM,  Btfouliy  of  iatercoilal 
miuolM  II.  98 

amount    of    expectunatioa    from         ^^^H 

caviliw  in.  16K.  169,  17A                         ^M 

broncfaUt  brenUilngOTOr,  146 

aoalomical  boundarlea  of,  78,  70         ^^^^| 

ai6Ul)ic  (••xitidii  ovpr.  112 

BUaciiltation  of,  138                              ^^^^| 

tympanitic  loiind  with,  when 
communiratinit   witD    mr, 
181 
oomprcuion  of.  agaloat  thoracic 

burdem  of,  80                                        ^^^^H 

boundari«M  of,  changed,  136,  .'ilH.               ^H 
rules  to  be  observed  in  deter-               ^H 

wall    incr«(UM  vocal  tte 

mining.  IS-I                                        ^H 

mitiin,  IS8 

brown  induration  of,  dyapnma  in,               ^H 

by  larf^  exudaUnn,  126 

^B 

fWiii    lii)cli    piMitioo  of  dlv 

catarrh  of  larynx  in  diaenae  of,              ^H 

phrnKm.  817 

59.1                                                          ^M 

contruclKiQ  uf  .difrrrrntUtvd  from 

uhninio    diauMs   of,  aubnormal               ^H 

priiiinry  dcfcirmily  of  chol, 

tem|ierature  with,  64                                ^H 

HH 

GonsohdntioR  of,  cyanosia  in,  43                  ^H 

diminisliw    area  of  apteen- 

Guntmdiitn  of,  a  cauaoof  hypar^               ^H 

tropbv  u(  right  ventricle,  196                  ^H 

dUEcultlea  in   delermluing  (heir               ^^m 

dutncw.  33fl 

l«ft,  efTevt  on  heart.  203 

emphysema  of  cellular  liwu«  f^om 

boundarioa.  133                                             ^H 

perlbratiim  of,  S'i 

dimininhrd  voluina  of,  how  recog-               ^^M 

fliitiiln,  mund  of.  drSned.  ISA 

niwd.  137                                                 ^^M 

fcanurpne  of,  mucun  in  three  tayeia 

diaeatea  of,  form  ofthonut  In. 81                    1 

in.  IBU 

which  cauae  dyapncea,  06                           1 

-beart  b'liindary,  132,  lift 

dispOMtian  to  dinrau*  of,  81 

-kidney  houndary,  133 

diaturbanoM  of  the    circulation 

left,  lower  border  of,  Uiundary  of, 

through,  44 

\i& 

dnatdiaMMiof.  SI 

-liver boundary,  133. 134.  I2'^,328. 

•laati'iity nf,  loctinemphyaoma  M 
emphvicnia   of,   a   cnuac   of  dU- 

33ii 

AverlN|M  ihi^  uplecn  and  dimin 

plaueineiil  Hi'  heart,  l'J9 

iii)i(»  arm  of  dulnen  over,  SVj 

weakens  njies-beat,  201 
examination  of,  id 

retrat^le^l,  tympanitic  aound  with. 

111 

pngrena  of.     AUn  ntf  (langrene. 

Mqnartra,  178 

odor  of  aputom  In,  171 

•hriDking  of,  197 

hemorrhage  of.    in  tuberculosis, 

•aound  dvHned,  108 

170 

•apleen  boundary,  133,  134 

larj{i!   cHvitv    in.   metallic   beart- 

stomach  linundajy,  122.  1S4 

sounds  nilh.  221 

ihickeiiinic  of,  rlnririK  rAI«s  with. 

l<ibeia  of,  boundaries  of.  IVI 

153 

location  of.  illuslnied,  '121 

UiBiie.  decreased  (en«ion  of.  IHtt 

lower  bonier  of,  in  children.  1^2 

ill  «putuin  in  nbacnuof  lung, 

relatively  Ueadeiiejtijiiiid 

17i 

over,  114 

nu  irritative  M>ugh  Oom,  1S8 

boundary  of,  123 

6fl6 
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Lungti,  Dormitl  porctution  of,  boantU- 

sounil  atvT,  Iia 
cedema  of,  bloodj  »pu(u  m  witb.  170 

djrapnom  Id.  96 

■ennm  opuium  n  peculiarity 
"f.  1«9 
percusMoii  of,  dMcribed,  US 
pnUriot    bnunilaros    of,    illuo- 

trntctl,  12.1 
preuurt  upim,  by  ni«l«i>h*m.  SO'J 
rapid  brenlbiiig  in  luHiimiDaliuN 

of,  m 

relntion  of  ili»LM.«c  i>f.  In  cdtnin 
brain  (liH<.-iuiw.GT8 
to  diapbrigin,  sb 
retraction  at.  mfa^uto  of  thnrax 
iti,  lil» 
near  tbe  heart,  137 
upwan)  HlBpioceciitriit  of  IK-er 
with,  323 
iihriiiking  of,  a  cjiuiic  of  di«pla»- 
m«ut  of  bMrl.  199.  £00,  SI  I 
both       pulmonary      Hounds 

■trcnxthnnrd  in,  218 
pulniilinnii at  baMof  hcaKin. 
■•tii 
starch  corpuscles  In  tb«  sputuiu 

in  heDiorrhag*!  of,  180 
symplonH   of   b»iiiat«im»iB    in 

hooiorrbaj^  of.  I6T 
tbitkeiiiiiit   of.  dendeiivd    itound 
from,  I  l-l 
feelingof  rwi«aiK!o  with.  111! 
mctnllic  rAltv  with,  l-^O 
•imuliitr!<  eiitargi'd  bcort,  2<>I> 
thoracic  Ixiumlariwi  of.  "7 
topographical  analumy  nf.  7>i 
tuberuuio«i«  of,  iu-k  Tuberculosis 
tumor  of^  pcculinr  siioinni  id,  171 
minors  oCdeailened  wound  uv«r, 

1S7 
value  of  pulse  in  showing  compli- 

eating  discaae  of,  2-^3 
vital  capacity  of.  relation  lu  nim 

of  body.  IIH 
woundu  of,  a  cause  of  i>mpbysema 
of  ■kiij.Iiti 
LitpuM.  mav  be  tbe  caiue  of  cktatrb  of 

Urynx,  -WS 
Lusi^hkii.  rofp-rence  to.  78, 70. 193, 819. 

mi 

Lustgarten.  mfvmux  to,  309,  J27 
Lymphatic  gland».  blowing  murmur* 

QVtT,  2W 

leucovytosiii  in  sirelltng  o'',278 


LymphAticglandii  iwolltnt  in  ^pUlb 
aad  iliphllieriA.  T^) 

Ljinpho  •an-uiua  of  Bpinal  tord,  be- 
nt j  album  <)Si(i  in,  139 

Lynii  driined.  87 

Lywis,  incniBMed  tendon  r«dci  in,  500 


M-A  ( mitliampfrm)  strmigtb  of  ciir- 
mit  ui^uiured  in.  S12.  M^ 
Alacrucejibulus    wilb  hydniccphalita. 

Jlocrocrm,  dcHiMd,  occur  in  antMnia 

and  in  pemiciouK  anirmia,  STV 
Maixuer,  refermoe  to.  4^ 
Malaise,  fronn  iineinia,  440 
Malaria,  bacillm  of.  282 

diajttioair   valur  of  t«nip«rmU(r« 

in.  64 
liiemniglobin  In  ttrlneof.  411 
melanii'mia  in.  2W 
ntTuralgia  from,  4%t 
iiplc«ii  much  enlarged  in, 331$ 
Malarial  cachexia.  II 

iiiterii)itt«oi  fcrcr,  70 
Midignaiit  smvihs  mutw  of  pal«n<M, 
41 
pustule,  21 

exainining  blood  for  niero- 
organ  iom  nf,  'i^2 
.Mai  porforant^dcGncd,  Mt 
Mauimillary   lin«    corraaponda    with 
iiorder  of  livw.  SS7 
«(lge  of  liv«r  aL,  S£t 
TartalioiM  of,  77 
liiiea.  207 

deflntd,  7ii 
Mani^rc^ng,  -^;<4 
Mania,  with  uricinia.  440 
Manneberg,  tcfcrenu!  to.  S9&,  427 
Manomrler,  use  of.  In  pancture  of 

cavity.  318 
Mariuimuii  ilcfioed,  35 
Marchiafara.  reference  l«^  283 
Marching  a  caiue  of  dlaeaa«,  21 
Marer,  referrncG  to.  244! 
Mnric,  rcfcrt-nce  to.  SfiO,  ,583 
.Mnttiuv  rrfcrrncc  to,  lOU 
.^IBB«te<'  sjawm  in  tibmui.  5S2 
MaKlitMtlou.  difficulty  of.  In  iiamlvuM, 

muactia  of,  6S6 
Mutlentock.  refer«aee  lo,  3S9 
Maxilla.    «up«-rior.    IHirve    fuppljr    of 

miitxiUh  mcmbmno  »f,  4S4 
Meala.  effect  upon  pulte,  3S5 
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BcuU)  nminl  caMrrh  in,  '4 

coin  ahiipcd  Kpuia  in  bn>ncbiti« 

<if.  lilSi 
c[>)loptlfurm  conmlMions  in   Ibe 

lirgiiinitig  of.  A33 
inflmninnti"!)  nf  liiryos  in.  lA 
peicvhiie  ID,  may  be  ororlookfil. 

01 
reciirrraee  of.  32 

Bent  of  thorax  in  *n<niri«in 
EwtrU.  S&i 
\tnit\[  eiTcumttrtneeot  abdotavD, 

Yalupof.  3li; 
the  lliimit.  Ii>2 

Irat  jnirn  al'N)!*!  in  dynrDterjT,  376 

fecbiinicul  RiiB.  '>'.11 

irriuillun.  ii«-iir»l|tin  ham,  4^3 
IcdUn   iMtrve.  nnmlbmiji  in  ibe  n- 

fi'in  of.  from  piiralfKiii  of 
racbinl  pl«xu>.  4X7 
<lixiributl'in  to  band,  ^i't 

puralviiia  of.  M4 
liiliate  ptrruHion  dolini'd,  VH 
leillnfltiiinl  euiiihvBuiim,  ErepluUoiui 

poriiMrJiti*.  9M 
tum«ir,mcitBUrcn)vnl  of  thorax  in, 

|ir<)(liii.'in;;  prMmirv-panlyBla 
of  m'urreni  Der*n,  6SS 

»wet)in)!  of  (-ulnncnun  ri-ina 
ov«r  BtnrauLn  ■■;(□  iif,  2S2 

ve^ioua    <>ngor)p!m«nt    fhini, 
361 
turoont  iilfpi'tinx  Inrynx.  75 

diBplui-cuicrit  uf  ibe  lienrt  by, 

cIToct  on  heart.  201 
tMctliMlinill-i,    cnlloun,  tliiMtolto  cot- 
lap«e  'if  wrvienl  veins  In,  ^117 
effect  upon  vMioiuc'>rcu1atIun,2i>!t 
Etdiutinum  diM>}ac<N]  l>v  rxudiitioii, 

1214 

din>l»oein«it  vf,  how  rccognlied. 

187 
thifkenine  "f.  HmulnlM  »nlnrge>l 

benrt.  iWt 
tumors  uf.  I'yanrwU  sri  olTcui  uf. 
44 
Hvitiiinm.  cMtithcni  from  uneof,  W 

ntinf  iM  iiirci:iiil  hy,  4'i<l 
Medulla,  anwnic  iitcniait  of.  Wt 
blMHl  wt>p1r  of.  Wi 
flOftmlng  of,  ftW 


Meiiena  nciHialtMllll,  heaorrbage  of 

■E'linnch  wicli,  S((3 
Mi'liiiiiBiiiiii   drllnct.  mid  ooniicclifla 

H'illi  niuUria,  380 
.Vk-Unt-holla  Kiiouitii.  £.*% 
Mi-laiiotiotdinort,  color  of  nrins  Kith, 

III 
Meltz>T.  rcferoBco  to.  2(17 
Meni^re'ti    diaeiise,    tInnitiiN    auriuir; 

with,  .'in 
Moningn,  diacaae  of,  fi'rliof  of  mn- 
•Uictii>ii  about  iluirax  in,  4^2 
tumon  of,  dbtuitiMhcxw  iif  con- 
iidou9ti((»  from.  471 
MoniDgilitf,  auoKula  front.  A7!) 

b»>iUr,  rigidity  "f  neck  io,  464 

nlow  pulx:  in.  2^7 
bnatbiiig  in.  !»l 
Ctnbroapinnl.  beipra  silb.  50 
irrpjcnlar     u>iD|icrBtDre 
wiih,  71 
Cli«vn*-Si'iki-s  rrapiratiun  In,  92 
cfaokod  dinL-  ffltb,  6W 
cunaui'tuaaMt  may  bo  reuinod  io, 

471 
(IMurbuiM  of  comoiouuwMt  la, 

470 
(Irawinic-iQ  of  abdarainal  vail  ia. 

SOfi 
fh)ai  dlaeaa«  of  th«  noae.  iTC 
h«adach«  vilh.  482 
inrinilar  tcmprnlure  in,  71 
Deun>-n!tiDltia  with,  601 
pain  In  Hpiue  in,  4^1 
piMlure  in,  33 
poW  in.  i4& 

pumlrnl.    oirwiianii  of  bMrinc 
«itb,  ^72 
relation  ul',  to  dliMMof  tbe 
luni:*.  A7if 
■enaibtlily  of  cmiiium  Io  prcMuie 

In.  46<i 
■low  I'ulte  with.  239 
apinali*.  berpm  woKvr  in,  Ml 
•pinal.  rigidity  of  >plnal  column 

ln,4<i^ 
t«nd«mciM  of  ntX^nB  In,  467 
tubi'roular,   Mi«ji«ctad  when  nu- 

tritiun  !■  poor,  S7S 
value  of  pulM  in  tbaniag  derel- 

o|>m«ul  of.  338 
vomiting  in,  SM 
Memory,  toM  of,  G50 

tMtIng  of.  469 
Mcnlnl  condition,  during  ■fini.  ftSO 
di.i-nix-.  lir-l  tnice«  of.  470 


4-t 


^^m         65S                                                                                    ^1 

^^^K^     Mental  diM-Mfli.  bomidrocii  ip,  38       |  Xlothodt  of  pvrcuMMm  of  tbc>m,  IIM  | 

^^^^^^^           dislurlMDi-'i'  Jue  tn  frrtu',  60 

Meihvl-*ioI«t  IMS  for  frM  mnrlatic 

^^^^^^B          UnproMlDiiB    produce    penpin- 

acid.  451 

^^^^^^                    tlOQ.  36 

Uium,  21 

^^^H                   norvp  illu«tr«ti>i).  4Sft 

Microcepbaius,  4SJ 

^^^^1            BIrrcuriiil  poinnniRit,  31 

UicTDcocci,  ca«la  of,  in  agptic  pn- 

^^^^B                          cuuse  uf  {ulciicM,  41 

csMM.  487 

^^^H           MercuTT,  cotxi  in  moutb  iu  ptdaoniDg 

In  raoulb.  289 

^^M                      br.3»£l 

in  pumlent  plami  exudation,  141 

^^^^^^^            condition  nf  t«etb  in  poiKiRitiK 

in  spaium  from  iiMatb,  188 

^^^^H               by.  -iSS 

MicTococcn*    giMiorrbaauii    dcavibwL 

^^^^^^^1           hendache  io  poisoning  with,  463 

604 

^^^^^^H           ncuniltrin  frgm    poisoDiag  nitb. 

letragenna,  164 

^^^^^ 

iirvffi,  43A 

^^^^^^^             SHlii>ti»n  euiuted  by,  31^9 

Micni-aiillimetrc,  value  of.  ISS,  natf- 

^^^H            MMen(«nci;laLi(l»,  ilJ8eu8eof,  foruiHor  Mieruii,  a  ineiiBari-.  value  of,  185,  iMtc    | 

^^^^1                 lilt  t'ciuixl  in  f«ccx,  in,  381* 
^^^^1            MeKicurdin, 

Micro9fKa>il»au,  enunlnJog  blood  6h, 

^^^H           MeMffailriuiu  dt-fineil,  2!^ 
^^^^^          Uetalli«  ftfter'Miunil*  dt'fineil.  11^ 

In  moalh,  389 

In  apulum,  Ibi 

^^^^^^^           aaaocialed    iiouiifl     nccomitaaiM 

in  Momacb,  deMtDfed  by  anti- 

^^^^^^B               broRchinl  1>reulhtnj[,  MS 

•ctitic    actkxi   of   (pMiic 

^^^^^H           fatttrt-sounil. 

juice.  34S 

^^^^^^H            inuniiunt.  ',127 

exceea  of.  84A 

^^^^^^^1           fwricardiul  »]>l8fihiDg.  233 

in  tbe  blood,  290 

^^^^^^^1            pnlxonK  from  inhnlntion, 

in  urine,  ■tnintng  nf.  41^ 

^^^^H                    ISO 

modeof  exnmiiiint;  blnixl  fer,  Ot 

^^^^^H          aouud  dellued. 

tbm  exdto  fetmeatation,  S42 

^^^^^^B                  vitib  pn en mo( borax,  1$5 

Miwoeytw,  i'G 

^^^^^^^B                  witb  vurinii.i  coiiditi'tns,  13G 

in  aiinmiia.  3Tll 

^^^^^^H           tone    ov«t    larice    cavilif*    witli  |         in  prrniftoiu  niHBinis,  276              1 

^^^^^^^              NiiKiotti  waltH.  IHl                         UicrociF'llucniia,  274                        ^^fl 

^^^V           MctfluioruboHinu    bieaihing  defiii«d.           afUr  beinorrlnnaliiaiueinlL^^H 

^^M          iw 

Microeoope,  diagaoatt  of  tliruab  bf i^^B 

^^^^1           Alctcnntm  cnu*c  of  diminivhed  ana 

of,  33^                                   ^H 

^^^^^^                 <if  Hrer-duhiMts  ^^1 
^^^^^^b           effect  on  eswtiit  of  nbdoiuto,  309 

exiuninatiou  of  content*  of  BwflBH 

by,  2S3                                         1 

^^^^^^H                  on  fomi  of  cheil.  86                        generally  ui>«I<m  in  dMenainlflc    1 

^^^^^^1           cmplovmcnl  of  deep  breathing              b«n>i>rrbag«  of  ■totnscli,  SfJS       1 

^^^^^1 

magnifvini;  powrr.  use  in  txua- 

^^^^^1          Intestinal.  313 

inlng  the  bluod.  273 

^^^^^^B                  or  perilonoftl,  metallic  b«ari- 

use  of,  in  dl^nouB  of  diacawa  uf 

^^^^^^H                     nound* 

piilaU'snd  pharynx.  391 

^^^^^^H          prcwurc    by,    upon                dia* 

in  examining  forcooci  and 
baciill  in  arioe,  436 

^^^^^^M              pbragm.  luiipi.  h«atl,  309 

^^^^^^P           wllb  aod  wiihnat  pain,  valtMof, 

urinarT   sediments.  4 1  At 

^^^^^^V              in  diaf[n<AM,  :S14 

419 

^^^^B           SletetirisniuM  jietitonei  d«riiied.  313                      in  bcnutaria,  ra1a«  of,  418     1 

^^^H                          viUu«  of  percuMiiou  in,  317      ,  Microacoulc  app«amnce  of  nric  acU,    ■ 
^^^^B           Meihafmoglobin,  abBorptioii  band  of,              429                                                B 

^^^H                      ^3                                                       oxunination  of  blood,  mode  «f  m 

^^^^B                        the  blood    in    yaiaon'mg    bjr  j                           nrocedure.  37S        ^H 
^^^H                     chloride  of  culdurii.  27:!                                    valoe  oT,  371               ^^H 

^^^^B                  apectioeuopic examinntion  for, 443                 of  orateof  lodji  sod liinv-^^^| 

^^^H           Method*  of  nuacultuiiun,  direct  ami   Micturition,  difficult,  a  caiwe  of  di^^H 

^^^H               IndlKCl.  138                                       {     nutioo  in  amount  of  uiiito,  407^^^! 

^^f                                                                                         6S9          ^1 

*■■■  MldiJIo  crsninl  fo«aa.  c^Mt  of  I«no» 

llobililf    of  sjiinal    column    dimin-             ^^H 

•-•     i>r.  V'l 

labed.  4fi7                                           ^H 

*    &li|cruiiH-  (UHnvd,  *;rini>UMU  of,  and 
'i               whan  iicmn,  4K3 

of  spleen.  835                                             ^H 

M'lde  of  life,  eflrci  on  cnmploxion,  39             ^^| 

ife          iMinlilrMi*  in,  38 

Moist  CDUuli  described,  lil«                              ^^U 

■  1           WDMliinM   nrw«oea  l>^  linniiux                  explained;  irh«n  occur,  151              ^^H 
m              nurium,  6i3                                  Uvnoplqria.  457                                                ^^H 

»                 &7I                                                                   fln«>.|,  43»                                                     ^^1 

IP           nniUrcral  rvdnmnr  head  til.  &7T           wiih  pariial  «pEl«pari  A3S                         ^^H 

vi>niiUn|[  witb  utUcfca  of,  ■'ii8           Monm  (infu>i'riam)  in  k|M>uiin.  188                 ^^H 

Miliaria.  M                                                  M'iar«'ii  tvit  for  bukut,  -HQ                                   ^^H 

1      Milin'v  iiibcrciilosifl  aiRtliiig  tbccbu-    Morbus  Aililiitmiii.  4^^                                       ^^H 

K     ttiiA'.  '<6S                                                     tlMcduwii,  sfiM-beat  nilh.  201,             ^^M 

^■UUk.  color  ofatnol  whcnibediot  con-                      '2i6                                                  ^^H 

^m           aiHis  or.  373                                                  Nowinx  luiiirnur  with.  S59-                ^^H 

^1        pnriii-le*  or,  in  sputum,  175 

tremor  of,  *>3I                                      ^^H 

■HIIIit.  rvferrafx  to.  391 

Wcfthdfii,  hirinaiuria  in.  417                     ^^H 

^■Uill)ii>ii|>-'irc-inct«r,  COS 

Miir<-ii)i''iin'*  ilrprtwiion  dolined,  76                ^^H 

^Uliiiil,  ('»iiiliUon  of.  mode  of  examia- 

Miiritagni,  alnus.  S91                                        ^^H 

■     in);.  WJ 

Morllit,  reference  to,  1S2                                  ^^H 

^■Hiniiuiil  rontrnclion,  !i\i,  A14 

Mor^ibia,  elTt'Ct  of,  on  pupil.  &(i7                      ^^H 
■riiluvcM  iwnpiration,  37                             ^^H 

^ni i nlcn Wiley ,  rrr«n;nc«  to,  449 

^^3fi*i)r«re,  when  iructira,  364 

poisoaiQii     br.    Ch^^no  -  Stokoi               ^^M 
braalhint;  in.  >J3                                     ^H 

^ntilrul  dlMMe.  tnlargcaii'iic  of  liver 

H                   Kill).  Hi 

tremor  from,  Ml                                        ^^H 

^H             of  hran.  paleuMM  in.  11 

Moow),  reform  or  lo,  98,  iKita;                           ^^H 

^H               venou*  engorxeflicnt  in,  361 
^V        ftnt    Mund,  tKu    loudMt   heart- 

Moiitily.  dUiurtmnoeaor,  4S8                           ^^H 

of  lungB,  wiien  diminiabed,  187                ^^H 

Motion,  los*  of,  from  nanilviii  and             ^^H 

■tilTneM  not  to  bs  voDtoumlod.  488               ^^M 

^M            Mtuixl.  217 

■        in«iffici«nc!r.  194.  10$,  IK 

^1               and  atenoria.  «IIbol«  of,  lH 

Motor  npbuia,  6S3                                            ^^H 

^m              color  of  akin  in,  41 

cortical  nickKis,  location  of,  460               ^^H 
ofocdptial  and  temporal            ^^H 

^U               d}'«j)ti<Ba  In.  Oi> 

■               murmur  of.  934.  229 

lobes,  relation  to  era-             ^^H 

H                 puliw  Willi,  242 

niuui,  4GS                                 ^^H 

^1               syntolic   veii'iiiH  puUc  witli, 

cranjiil  nrrvw,  4A0                                     ^^H 

■                   267 

m«i"«rf .  A49                                              ^^H 

^M        jaanrnt  hoard  at  iipcx,  224 

poiniH,  .'lO^                                                  ^^^1 

■        BtMuin,  194 

■timiili.  4S6                                                ^^H 

^M               aWncv  of  pulvc  with,  243 

Muurd  in  •putuin,  \WI                                      ^^H 

^B               arhylltin  of  |>uIm  In,  241 

Uoutb.  etTocl  of  opening  and  cio^ag              ^^M 
nf,  upon  the  pitch  nf  sound,  tiT              ^^1 

H               ctiaracicr  of  pul«c  wilb.  24S 

^M               diviaioa  of  ■{h:uiu1  lound  at          oinininntion  »f,  2tl4                                    ^^H 

H                   ap«K  in.  220                                  uiivroauopiua)  examination  of  «on-              ^^| 

H              double  sound  'irer  i-rurol  ar- 

l«Dts  of,  im                                       ^H 

■                   t«ry  in.  2Afi 

odor  from,  importance  of,  iSH                   ^^H 

^1               firet  Koiind  atrcngthcDcd  ul 

open,  tympanitic  aounil  when  it  is             ^^H 

■                     nyrx  in.  21H 

peroUiaed.  110                                             ^^H 

■               pulHein.  I'A.  2&3 

Movements.  0MO(.-iated,  deAned,  MS                ^^H 

^1               weakening  of  aortic  second 

lenKHtion  of,  defined,  474                           ^^H 

■                   wwnd  in,  319 

Mucin  in  urine,  teat  for,  441                             ^^H 

^1        ralrecMuiuvafviiUilic sound.  213, 

Muco-purulcnl  aputum  dcvcribed.  16ft             ^^M 

■                      214 

MucoT  (mould)  In  aputum,  190                         ^^| 

^^^L            where  bcMlteard.  213,214    Mucous  colie,  374                                              ^^M 

^^K    edo        ^^V                        ^^^P        ^H 

^^^^^^^   Mncoin  corpuacln  in  romit.  969 

Munnun  beard  over  rebM,  S6S        ^^M 

^^^^^^^L         dciMxiiU  upim  Ijtryni.  !i9'i 

bt^n.  wben  beard.  2tt            ^^H 

^^^^^^^H          lntui:ti<>[i,  uiacuK  ia  feces  Id,  S^7 

ai«tallk,  227                               ^H 

^^^^^^^M         ni«iabritne  nf  larynx,  coioc  of.AM 

ncficardikl,  S30                          ^^H 

^^^^^H                   rril<-xc>  a(,  iSa 

pr<T*i>t»1ii:  £i»,  3S1                    ^^H 

^^^^^^^M         spulum  dovribed,  IfiS 

»pUiii«d,  2ie                .3H 

^^^^^^1         stool  deicdbecl,  ajtd  significaace 

noimal  venom  palM  with,  3W^| 

^^^^H 

systolic  and  diaMolic,  236         jl^l 

^^^^^^^H         thruil*                   not  to  be  con- 

■ul>elariaa,                          ^^H 

^^^^^^V             r<)uii<l«d  witli  cwl«.  416 

tbu  ran  be  felt,  'Iti                  ^^H 

^^^^F         Mucus,  cloud  of,  in  Dortiud  urine,  402 

Uoaclee  and  u«rvei,  eieclrlcal  enmi-    ■ 

^^^^^           in  focM, 

nation  ol  AOl                        H 

^^^^^^^L          to  ihrM  Uy«tnidm:ribc!d,  169 

ntcclianical    cxcitabiliiy    of,     H 

^^^^^^H         in  aziae. 

S2e                                          ■ 

^^^^^^m              caOBW  ltiob«  Jelly- Iik«,  4I1> 
^^^^^^^              cbemickl  proofor. 

auxiliary,  of  Inpiratioti.  9S             H 

of  respiration,  'i:!.  Mt                H 

^^^^^^^          tliTcadu  i>f.  in  iputtiin.  17'> 

behavior  of,  wlwn  Irrtuted.  -W       H 

^^^^H          Muffuct  iu  Hputum,  17A 

^^^^H          Muloern'   lougiie    a  hI^u  of  ecarlel 

diagram  of  their  inntv ratine.  iS\     H 

disturbance  ul  nulrliiuii  and  un*    H 

^^^^H               fever;  24' 

of,  4>l!»                                            ■ 

^^^H           MiiHi-r.  retfrrnKT:  In,  -IS^,  .187 

EnK  with  degoowatiTO  atraoh^^H 

^^^^H           Miillvr.  F  ,  relvrcncd  tu,  ^71 

^^M 

^^^^K        Multiple  Of  uritL8,<liaKU<Mt8£rointAba. 

Increased  tonus  of  Toluntatf.MV 

^^^H 

luoUir  [ininls  of.  50« 

^^^^^^ 

nutrition  of,  nvrvon*  tnflu«BC«,4S6 

^^^^^^^B                 Beurnlgk  puiii  in,  484 
^^^^^H         BOlODab.  MlluL'Uiria  in,  47S 

of  arm  atid  baud,  iniportaaee  of 
a  kuotrledice  of,  and  tfaeir  in- 
nervation, 343 

^^^^^^^H                ktropltv  of  llicoptic  ner?e  in. 

^^^^^H 

of  tbo  eye.  action  of,  and  paraljnii 

^^^^^^^H                niimiiriug  of  field  of  vuion 

of,  S«2 

^^^^^H                            r,69 

funuliOD  of  indtvidttal,  .^04 

^^^^^^^^                Mcannlng  ap««cli  la.  548 

paralyatt  of,  ti6i 

^^^^B                        tremor 

ofllK  lower  «][lreniitf,  &4ft 

^^^^H          Hitmpii    (inflanimiiuon     at     parotid 

of  the    thornx,   diaphraitfa  and 

^^^H 

abdomm,  54t> 

^^^^B          HufiAiic  at'id.  exc«ai  of.  In  stomach, 

elTecta  of  paralyaii  of.  fi4U 

^^H 

of  the  trank.  action  of,  and  eAen 

^^^^^^^                 lice,  tcatini;  for.  with  ihlom- 

of  paralysia  of.  S>19 

^^^^^^^^                                fflucin-vjtni 
^^^^^^^^K                                 wUh  truiiiiuliii 

of  ibc  upper  extremity,  MO 

apliial.  pnin  in,  4M 

^^^^^^H 

lonn*  ot.  528 

^^^^^^^^^H                 irh«ii  WRnting,  3A6 

votuBtan,  innervation,  funnion, 
and  tae  dianMa  that  dlilurb 

^^^^^^^^^^               Ktoinncli.  ■'i44 

^^^^^^H              <|iiaiiiiiHiive«'xamiiiaUon.361 

them,  586 

^^^^^^^"^                relation  lo  p«p«io,  852 

Huaoilar  atrophy  fh>m  dtuciwpd  joint*. 

^^^^V          Murmiin',  nnarmir,  32!4 

l4!>«wncd  i-xcitabilitr  irilb 

^^^^^^^_          btuvriiiguveTlj'Diphaticglaoil*.S!>9 

out  luilt,  525 

^^^^^^^fe                           of,  TI7 

spinal  t>rocrevttv,  fibrillary 

^^^^^^^V          combinnlloD  of  several,  diffemi- 

contractiona  in,  6S'i 

^^^V                               of,  22S 

dyntrophia,  -iSIt 

^^^^1                diaatolic  and  untoltc,  22S 
^^^^1               differautial    iliagnadii    between 

irritation,  direct,  on  ibe  back,  513 

rlteunaifam,  pala  in  spinal  miia- 

^^^^1                     pen-  and  endocardial,  S3S 

ciM,  4S3 

^^^^H                 diiublr,  d<iicrib(id,  iA9 

sente.  474.  400 

^^^^H                 eudocurdiHl.  loudnoM  of,  to  whU 

defined,  480 

^^^                    due,  -^ei 

Ifttl  for,  481 
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Mii*cal>rt«iwc.  tnirior.  459 
iliKdoIiMpiml  iirri'e,  I'snmioatiou  of, 
512 
iduhcIm  M|>pli«d  by,  ox- 

aminalioQ  of,  bi& 
purnlynU  uf,  tnm  fiOin- 
pruuiiain,  487 
M)i»i(-  nit  ni-tulrpd  fuully.  &40 

pOWW  U>  l-r'lrlllOP.  550 

j^idhii^i.  -'iiiij,  '•!>; 

«lltH:tiirisin.4TH 

diininUhcl  tcDilon  reflex  Ln,  £00 

tnurnvvna,  4tf-i.  493 

cIodIu  mmwiqx  la,  63S 

cfitltlii  in.  579 

incroMi-  of  leodon  reflex  in, 
600 

liiTaluntHry  iiooiugeof  urioe 

111,  am 

[Jlyocardili*,  arhylfatn    of  pulao    io. 
341 
fibriuDUi,  bIivw  pulse  In,  137 
jmUe  III,  2.^2  | 

puImM  iiic«rc«)lrniiin.  24)  I 

weakapvs-beu  ill, 'II  ) 

'  UyoEuuliic  muM'ulsr  atrophy,  EkB  Io, 

lfiw«n«()  excitability  ip, ' 

paralnit,  K*  K  not  pr«*vDt  In.  S2& 

Bklii  reflex  ImI  in,  4<.H> 
progrmaive  miueuUr  ntrophy,  53ft 
num.  403 
jUyopla,  567 
I  Mycda,  606,567 
Ujmiti*  onificaiiB,  a  cftUM  of  rigid 
ilinrax,  1>I 
cyanmis  wilb.  44 
Hyotoulx  cungoniifl,  M'i 

inrrpaurd  nipclianical  excitx- 
btlitv  in,  fi:i6 
I  Myotunle  renction,  deacribed,  024 
in  TlKKiiaon'a  diaeate,  51tt 


NAIl>S,iii  perinhcrnl  paralyAia, /i^.S 
Nanieauril!iMruiK«,RiiMi)teor,  19 
1  jlaphtbaiin,    color    of    urine    after 
takine,  411,451 
Narcotica.    iliiturbnnc*  of  conaciiMu 

n<M  in  poiMtiiinK  by,  470 
Nai«1  polypi.  cniMi-  of  nMiroam.  5T5 
Nauiiyii,  'ri^fcreiiew  Io.  449,  478.  575 
and  bciid,  point*  of  olectrical 
irritation  upon,  illnalralcd,  508 


Nock,  ncrru  of,  iVt 
N'«ielaei),  refereiiue  tn,  187 
Kcf^vo  veaaiia  puk»,  3(!-1 
Neiaacr,  ref«r«nca  to.  4:!7 
Ntiaton^  oaopbugexl  cxtbflter,  oae  of, 
to  waHb  out  •lomacli,  M7 
sound.  u*e  of,  303.  355 
Nephriti*  a  cauoo  of  cardiac  hyper 
Imphy.  19ti 
of  dro|nT,  5S 
acute  and  cnmnic,  atbumioDriu 
wilb.  4%^i 
cajiU  iif  iilbtimiu  in  urine  of, 

421 
hcinnnba^ic,    deeqaainalion 
of  mnul  rptchrliuia  in,  434 
■low  pu'tn  wilb,  237 
amount  •>■    diiiiiiiuiidn  of  urine 

iiidicaCiM  BC\iTiiy  ul.  407 
bactofla  in  unne  of,  4^7 
CMhW  lh<^  inrulllMe  vie"  of,  420 
cblirridc  of  Hidium  in  urina  di- 

miuiahcd,  434 
cbr«niL\  i-aiiite  <'f  paleneaa,  41 
hwBiorrtiii|cU-a.    lil'^od  corpuKlea 

in  cailn  In  urine  of,  42.1 
nuciu  Uirexda  in  urlno  of.  iKsidc 

eaaca,  416 
odama  wiib.  51 
par«nchyinaiou<,    pua-vorpunclca 

in  mini'  of,  42<i 
renal  cuaia  in  urine  uf,  423 

ejiiiheliuin  in  niloa  of,  4X1 
r»liniti>  wilb.  i><)l 
aalivu  DoniaiiM  uini  in,  289 
MqneU  of  acarkt  frier,  23 
aometinMv    phi>«t>biiie»  in   urine 

■IP  diniinMlti^d  in.  485 
Bweal  in,  3)i 
tundernra*  iu  aeiitv.  iMt  cbrouic. 

3U5 
trscinic  of  puUe  of,  247 
turbid  urine  in.  412 
urea  dinii'iinbeil  in,  434 
Nf!pbr»liibi;i>>ia,  433 

hsrtnatutia  nitb.  41* 
Norv«  oenlroii,  vaaomoior  infliMocoa 
from,  on  puUe  in  aymmetrlail 
reawl».  i.'>7 
fanidic  vxaniiiialioD  of,  deacribed, 

512 
lesion  of,  degenenilra  ntrophy 

from.  491 
point*.  5iOR 

■eiuibilitv  til  pmuure  In  neuritii, 
4i» 
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Nerve  truok,ex&minatioD of, its  coune 

must  be  known,  46S 
Nervei  and  muHcles,  electrical  exam- 
iaatioQ  of,  501 
cutaneous,  'if  tbe  lower  eitremitf 

illustrated,  487 
diatribuiioD  of  seasory  cutaneous, 

484 
individual  pecaliarities  of,  in  re- 
lation to  the  akin,  504 
iirilatiun  and  pain  from  pressure. 

section  on,  482 
mechanical  excitability  of,  526 
neuralgia  as  stxguelaof  inflamma- 

tioD  of,  4iB3 
of  bead,  484,  485 
of  I'lwer  extremity,  488 
peripheral,   and   ttieir   aurround- 

in|^,  4t)8 
pointa  uf  tenderneaa  in,  4^ 

of  Btimulalion,  508 
shoulder,  arm,  and  hand,  485 
Nerrooa  cou^h,  a  dry  cough,  166 
danog  menstruation,  165 
diaeoseof  heart,  increasee  strength 

of  heart-sounds,  :il6 
diaeaaea,  dia^noBtic  value  of  symp- 
toms in,  583 
disturbances  of  the  vegetative 

system  in,  575 
importance  of  scars  from  in- 
juries, 52 
local  sweating  in,  38 
patients,  rapid  breathing  in  fever, 

94 
system,  anatomical    diseases   of, 
586 
anatuniy  of.  4-i2 
central,    injurieri    to.   glyco- 
suria af,,er,  443 
chapter   on   examination  of, 

452-087 
convnisions  in  disease  of.  22 
differential  diagnosis  of  func- 
tionat  and  anatomical  di:!- 
ea-ies  of,  587 
diseaxeH  nr,  diagnosis  of,  586 
Nervousnead,  dizzineai  with,  471 

subjeclLve  aensibilitv  of  hearing 
in.  572 
Neubauer,  reference  to,  412 
SeukirL'li,  reference  to,  121 
Neuralgia,  defiriecj,  CBU»e  of,  483 
plyciwuri:i  with,  443 
in  head.  4^3 
iutercostal,  101 


Neuralgia,  sensitive  poiots  in  nerves, 
468 
simulation  of,  19 
tenderneiia  of  nerves  during,  484 
with  diabetes  mellitu:^,  579 
Neuralgic   pain    in    coDoection    with 
reeling  of  constriction,  462 
in  herpes  ziNter,  581 
Neurasthenia,  cerebral,  with  vertigo, 
472 
headache  of.  483 
pain  in  spine  in.  483 
phoHphaturia  in,  43:! 
spinalis,  580 
Neuntia,  acute  degenerative,  493 

acoustic,  subjective  sensibility  of 

hearing  with,  573 
ataxia  in  diffuse  peripheral,  529 
condition  of  nerve  in,  468 
degenerative.  491 
EaR  with.  524 
herpes  zoster  from,  581 
multiple,     lessened     excitability 
without  EaR  in,  53.5 
partial  RaR  in,  525 
nerve  sensitive    M   pressure  in. 

484 
of  phrenic   nerve,  eflect  on  dia- 
phragm, 90 
optica,  652 

from    intracranial    pressure, 
600 
peripheral,  cyanosis  in.  43 

degenerative    atrophy    with, 

491 
gangrene  in,  577 
with  diaLetcd  nielli t us,  579 
Neuro- fibroma,  condition  of  nerve  in, 

468 
Neuroma,  condition  of  nerve  in.  468 
Neuro-retinitia  BH^htii,  choked  di«k 
with,  601 
diabetic,  602 
when  occurs.  601 
Neuroses,  hypersecretion  of  stomach 
in,  3o7 
increased  tendon  reflex  in,  5<jn 
joint,  583 

local  sweating  in,  38 
narriiwing  of  field  of  vision   in. 

56it 
phenumena  of  pulse  in,  .577 
pulse  in  certain.  240 
sometimeo  inherited,  2<l 
vomiting  in.  858 
Neurosis,  flow  pulse  as  a,  238 
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Tfttmti<'  brnnrliinl  spoatn,  catwe  of 

cftuii-fl  fur  KlvctMUTia,  413 
fcwly-buni.  iirnt«  ouu  In  urine  of. 

■m 

iirinr  of,  rrequBotlj' contUM 

albumin.  -103 
netglil  of.  3/> 
Iloottae.  lieMlacbti  in  poi«onIng  with. 

nenralKlA  from   iiaUoning  iritli, 

48.1 
poboiiing.  eSbcC  on  bmrt,  201 
pnlpitatioii  nrheHft  in,  077 
*win*yr^r.  1' ,  rerrrcnr*  lo,  140 
Ntplil x'piiu  in  I'bitii-in,  Stt 
'ftirat«  nf  ^ilv«r.  i!e|i"!iit  of,  49 
Citric  acid  imi  for  Hlbtimii),  43lt 
fltro-banw>l(^  color  of  bIi>o<l  In  poi 
«nnini[  by.  271 
t>iiiv>riiii|:  i>y,  ndor  of  triuer 
ntm-jiid-i  ill  vomit,  86C 
foctarniil  «iiiirt-<i».  ^0^l 
4oMv  of  nfiun-lop  il«crtb«l.  184, 195 

wbrrv  it  ocvuni,  134 
Voma,  daH.-rl|itiou  •■f,  2H^ 
{nn-tympuititic  «oiini]  c&uW  liy  t«n- 
■ion.  Ill 
d«lincd,  103 
flrom    cI'Mpd    Air- cavity, 

111) 
OTfrr  ■Irrntim.  13t 
Imiuition  ti>  tympunitii-, 

etptHii>L-il.  112 
where  «i-cura,lll.  1)^ 
Coorilcn,  refprroco  to,  404 
tNormal  boundiiTies  of  lunp,  119 

r>Iertrod«,  502.  M3.  flo6,  fi07.  6H, 

J16 
iiorcUNiion  boumUrin  of  lunz*. 
121 
|M<>He.  tilxnil  from,  appear*  aa  hamate- 
loeaiit.  Ml 
diaiMos  of,  mitcrniiie  with.  483 
exiuninatiuii  or,  73 
Auida  «uape  bj,  \n  paraljrtia  of 

Koft.palav.  1^37 
n«rvr4iipply   of  mucou*   notn- 

braac  of,  4M 
reliuion  of  ilWam  of,  to  nervoua 

diwiBi.  ttJH 
■uppiiraiiwi  of.  caiiM  of  laaiiin- 
Kilix  Riid  ntMWCM  »rbrain.  44* 
NostriU,  how  iliUi«l,  &3I> 
Nothnacel,  reference  to,  373. 374,  387, 
S88  I 


Nouriihmcnl,  ioanfickBt.  a  cause  of 

drawinB-in  of  abdomf n,  :iU9 
Nuclear  |iatslr*i*,aTaanjni  for  bulbar 

paralyaia,  4!i7 
NiirsIlDg.     Aliio«r«Childr«k. 
Nunlinipi,  fiomach-digntiou  in.  844 
Nutrition,  dinturbaiin  of,  cam*  of 
ophtluUnta      nenro-piin- 
IrUca,  4«4 
di*lurbed,  blood coagulatniilower 

in,  i»i 
hoir  to  Judge  of,  34 
of  miwclfw.  488,  IStf 
nigDs  of.  4A9 

VHrioutly  nffirct^d  ia  dtfaaara  of 
the  nervous  myitein,  016 
Nylandev'ii  n.-ugeiic.  444 
Nymphomania.  472 
Nystaxinu*.  boiienoial  anil  roCalflry, 
dcfiii«d,  oU5 


Oubbrovjation  for  opaninfc  ofuur- 
.     rent,  d06 
Obenuoicr.  rt-fcreiK-e  to.  381 
Ob#»teiner,  rofprvnce  to,  4iS 
Oblong.ttu,  *M.Mil 

di*ciu«9  of,  (;lyMiMiTia  in,  443 
tthet  •>(  IcoioiJ  of,  4fi7 
^lyctMiirin  in  diacane  of,  &79 
Obalipation  (oonMi  iiatiitn ),  369 

iaercaM  of  tuaicao  in  urine  In 

obHtinate.  4ft9 
large  atoola  after  prolongeil.  370 
Obturator  iierre.  illuainuwl.  4^7 
Occipital  lobf>,  biniid  tupjily  or.  4<>j 
c«Dtrc  for  concepiioo  of  writ- 
ing in  optlo  portion  of  cor- 
t«x  of  the.  !iM 
illustraUNl.  46ii 
lobes,  i*tret.-t  on  vUion  of  Icaionof, 

460 
nervca  lllintrated,  4ftS 
Occupation  a  cauw  ofdiimw.  SI 
OculMBOtoriua,  abaeiii-i'  of  pupillAr^ 
reacthin  of  light  In  uiimlyiii* 
of,  :m 
inr<jualilr  nf  puiiili  in  unilatml 

paralyai*  of,  G«i7 
tnittcte,   ililiuatl'iii    of  pupil    lu 

paralyiiia  of,  906 
total  paralyvi*  of.  6G6 
Odor    tram    inautb,    impartance   of, 

of  espectoration.  169 
of  ■jHlluin  diwritiFil,  171 
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Oilor  iif  urine,  patliolcigical,  414  { 

Odora  of  urine,  normal  and  adren- 1 

tilioUB,  404  I 

CBdema  .'>2  I 

B  result  of  f;ener&l  veaouaeDgorge- ' 

ment,  261 
cauTte  of,  explained,  54 
collateral,  54 

deceptive  inereajte  of  wei|;ht,  35 
diBtiofsuittbed  rn>ni  emphysema  of 

Hkin,  55 
due  to  ankyloHtoino-an.'einia,  51     | 
from  kidpey  dineaBe.  440 

nepliritis.  54 

in  {laralyiiiH,  577  j 

tHHy  conceal  venous  staoi't,  262       ' 

near  heart,    weakens  apex-beat,  ■ 

201  '■ 

of  cheat- wall,  eause  of  deadened 

sound,  130  I 

weakened  vocal  fremitus , 

tvitli,  15S  ; 

of  engorge  me  111,  venous  throm- ^ 

b'lsis  with,  2<)3  , 

of  elcitliri,  cause  of  cyanosis,  43      : 

of  faryux,  5y4  | 

of  legs,  from  compression  of  iliac , 

veins,  Iji4 
of  lungH,  albumin  in  sputum  in,  ■ 
litO  I 

blriudy  sputum  with,  ITO        I 
crepitant  niles  with,  154 
dyspnixa  in,  95 
serouH  sputum  a  peculiarity 

(tf,  lOil 
tvitipaiiitiv  sound  with,  111, 
'  i:fO 
showing  deep  abucess,  54 
slight,  disuppcurs  between  even- 
ing and  morning,  54 
BtriiB  IViim,  52 
QHdematouH  skin  in  t;nipyema,  86 
CEiii]iha^<wi:oiiy,  2517 
(EeophagUM,  anntoiny  of,  2!H,  292 
ausi'ul  Lilt  ion  of,  297 
cardiiiMiia  of,  jiruducing pressure- 
jiiiralysis  of  rei'urrent  nerve,  53<^ 
coiiiproM.«iiiii  of,  2% 
congenital  Btenoais  of,  292,  206 
danger  of  inducing  emesis  when 
it  is  eroded,  342  I 

dilatation  of,  2f)6 
disease  of.  a  cauw  of  drawing-in 
of  iibdoinen,  '■]»'.*  • 

eianiination  of  neighborh'iod  of,  j 
21)1,  2L»6  I 


(Eiophagus,    expectAntion  torn,  '■ 
liTSteriK,  171 
locaCioD  uf  stricture  of,  iSa 
olMlructioa  of.  296 
percuaaiuo  of,  2116 
perforation  uf,  cause  of  paeu» 

thorax,  210 
proHure    upon    recurrent  Mm 

from  caj-cinoma  of,  255,  HSi 
recurrent  pKralysis  a  aympioatf 

carciDoma  of.  600 
niptare  of,  a  catue  of  empfajw 

of  Bkia,  ae 
toanding  of,  dangers  o(  Si 
difficulties  of,  294 
metbtMl  of,  233 
Btenoais  of,  obstipation  with,W 
Oldium  albicaoB,  daicriptioa  of.  Si 
Old  age,  anosmia  iu,  573 

Dutrition  of  akin  in,  36 
reactioD  of  pupiU  to  Ii(bL 

slow  ia.  567 
alow  pulae  iu.  237 
Olfactory  nerve,  461 

anosmia  with  compresBioa  nl, 
573 
Oligocythemia,  diminution  of  red  ox- 
pUBcleo,  273 
hemoglobin  diminished  in,  iTS 
occurs  iu  anieinia.  274 
Oliguria  in  byateria,  579 
Omentum,  dulnesa  over,  from  fat,  306 
examination  ol',  340 
shrinking  of,  io  tuberculosis.  341) 
Onaniam  concealed.  20 
One-sided  action  of  diaphragm,  90 
Open      pneumothorax,      tym  pan  itic 

sound,  110.  Ill,  113 
Ophthalmia,  neuro- paralytic,  484 
Ophthalmic  artery,  461 
Ophthalmoplegia  externa,  566 
Ophthalmoscope,   examination  with, 

600 
Opisthotonus.  49G,  532.  534.  539 
deaaed,  46ij 

with  meningitiB  and  tetanuB,  467 
Opium    poisoning.    Obey ne -Stokes 

breathing  in,  »2 
Optic  nerve,  551 

absence  of  pupillary  reaction 

in  atrophy  of,  668 
atroi)hy  uf,  at'ter  serere  hem- 
orrhagea,  602 
in  diabetes,  602 
io  tabes,  562 
course  of.  460 


^^H^^^^^^^                                  ^^^            666          ^1 

^R^G   nerra.  dflalMai   of  pnpil   iii 

Pain  ■L-coinpanin  diwHaes  of  tlw  ab-             ^^M 

■              I11iutnt«d,«0 

dominal  L'liviiy,  :tl4                                ^^| 

sA«r  use  of  sound  in  oaiipbai^ii,             ^^B 

H                ineqiMliMr  of  pupils  In  pnitl- 

aigalflcance  of,  391                                 ^^B 

cold-  and  hrnt',  l4'»lof,  47A                      ^^B 

■                loiioa  oT,  5iI6 

dilitlatiun  nf  pupil  with  aovore,             ^^H 

H                narrfiwiiii;  »r  liold  nf  viaJoD 

am                                        ^M 

H                   from  aCTopliy  of,  6ti9 

e%ct  of,  on  reaetltni  of  pupIK            ^H 

■                priman-    nlrophy   or,  wben 

fi67                                                            ^M 

■                   nocUM,  €01 

frtquent  pulic  vith  ncTcro,  S40                 ^^B 

H        thalninua,  4^ 

from  pfMMUre  on  ocrvn,  483                     ^^M 

H               bloiiil  '■ui'iily  (if,  i6i 

in  reapiratioD,  a  cauiic  of  diniin*             ^^B 

H               bcmictii>iTawiiblM)anor,535 

i»bcil  veaicular  brealhinj;.  145  ^^M 
in  «p{np.  i-nrinait  rau*M  0^483                ^^B 

BOiWUilc  btart  murinun  rxplaincd,  331 
■  OrUiopncM,  HZ 

in  ■walluwiui;,  niKaificanco  of,  in             ^^B 

H        dnoHn  in  whicli  il  otcun,  33 

dtieaHM  of  aaojiliagua.  393                    ^^M 

■        cAoU  of,  33 

produced  by  preMureonstomub,             ^^B 

H        la  b««rt  di«0BM,  10" 

mt.  300.  .to:t                                      ^H 

■OKlllstlott  of  tbe  ej^ebnlt,  SU5 

prodiicfti  pcrnpiration,  37                          ^^H 

HOuic   imneitliMia   In  hyttcrin   imtl 
Mw><ny«liU«,  Ktaphylncooia  pyoccnca 

raslricliiiK  nctluii  of  diapbrvin,  ^^B 
•enaibility  to,  hon  Uwttd,  47*i                   ^^M 

In,  608 

apouuiiieouK.  lection  oa,  483                     ^^B 

OmiIuo  v«nMum,  318 

ayncope  froEu,47l                                      ^^B 

Ovarian  hypcrmthokin.  081 

tenderneaaufaplMn,  wbeooccun,             ^^B 

tuniof,  dilTerenlUI  diajinnaiR  from 

336                                                          ^H 

tuinur  uf  kidiii-y,  'AM 

th'irack,  nrotluced  by  priwiuro,             ^^B 

ina<l«  oui  iilWr tapping  nM<>- 

101                                            ^H 

men,  818 

with  nioi-emeoia  of  boweU,  irbea            .^^B 

OsalaW  of  linif^  concrotiona  of,  433 

occur*,  ^'O                                              ^H 

hi  >putum.  1t)2 

Palate,  eiumiuntion  of,  2M                             ^^B 

|[i  iiriur,  furmti  of,  iltaciibed, 

»eiii»eof  laaie  in.  4A1                                 ^^M 

il3.  43U 

aoft,  electrical  irrluiion  of,  510                ^H 

microwopic    ftppMimoca  of, 

examination  of.  3ilO                            ^H 

430 

innervation  of.  637                             ^^B 

wb«ii  i(<JCL-uni,4.S0 

niuaclea  of,  MO                                   ^H 

Oxaluria  ilcfinwl,  43U 

Pale  akin.  39                                                     ^H 

Oxybutyric  m-jd  ini»fcr«a  wSlh  clr- 

Palenew  due  to  diminiabed  bmnOBlo-             ^^| 

cuiiipoluriuilioti  for  au^ar,  447 

40                                                     ^H 

Oxygen,  deficiency  of,  a  caiuu  of  cy- 

unilateral,  in    bysterlcol    hemi-             ^^M 

anoelB,  43 

aniMlhitiia.  AT7                                       ^^B 

■          diagnnatic  imporUioco  of.  270 

variniiit  nuaea  of.  40                                  ^^M 

■         eBbvi  ol  dpli«K'ncy  of,  on  unlor  of 

Pulpatiiin  ^tore  and  below  lygosia,             ^^B 

■             blood,  1^70 

wbaC  il  abowa,  ')37                                 ^^B 

■  Oxyh«niog1oblii.  iibsorpilou  band  of. 

In  diaeaae  of  peritoneum,  S14                   ^^H 

■             271,  372,  273 

inexamining  ibroatiSSii  ^^B 
of  arterie*.  fiW                                          ^^M 

effect  of,  upon  color  of  blood,  270 

Oxyaria  ia  vomit.  S6i 

of  IntMtine.  308                                        ^H 

B         rermiciilafiH,  ducribed,  383 

of  kidney,  itn  lortance  of.  S9S  ^^H 
of  liver  dncnbcd,  MS                              ^^B 

B                found  in  urine.  4&^ 

■                illaatrated.  S8l 

how  perfonued,  838                         ^H 

■ 

nlue  of.  382                                   ^^M 

of  month,  388                                            ^H 

13AIN.  a  cauae  of  rapid  breathing* 
»  i      94 

of  iB»opbagUR.  S92.  393  ^H 
of  peritoneum  ikrough  vagina,             ^^| 

H         a  catiw  of  Kipprauon  of  eoagh. 

^H 

ft            KU 

of  pbarytix.  390                                    ^^B 

mi 


IXDEX. 


Palpation  of  pulse,  how  perronned, 
■2.M 

fit  rectum  described,  Sll 

of  ipleen.  334 

of  Blomach,  3I>2 

of  thorax.  lUU 

of  veinM,  2G0 

of  vocal  fremitus  described,  156 

respiratory,  how  performed,  103 

uae  of,  in  heart-murmura.  227 
Palpai»)ry  percuiwion  of  heart's  reaiat- 

ance,  200,  2<)8 
Palpitation  in  organic  disease  of  heart, 
577 

nervous,   causes    stranger  heart- 
best,  201 

of  heart  in  mitral  defects,  240 
Pancreas,  anatomies!  relation  of.  2f>9 

cancer  of,  a  cause  of  jaandice,  47 

examinstiun  iif,  340 
Pancreatic  juice,  ileljcieitcy  of,  371 
Paiiizza,  rcl'iTcnce  to,  177 
Papillom:i  lit'  larynx  described,  5% 
Psra-aiiieathesia  defined,  47U 
Paradoxicsl  conlritction-t  defined,  'i27 
Par.esthcsia  defined,  and  when  occura, 

ouniic,  "i74 
Paragrsphis,  S-'iO 

an  ii{ili;i.-iic  symptom,  561 
Paralleliiiiii     betneeii     atrophy    anil 

paralyHW,  -lit:! 
Paralv-i'M,  kinds  of,  in  which  there  is 

EaK,  r)24 
Paralynin  ntr«rting  tlic  larynx,  lH 
agilaiiM,  TjIIO,  .'i'M 

and  iilropliy,  parallelism  be- 
tween, i'.ki 
the  wriiiiis  often  g'lod,  r>til 
asBociittt'd  niovcmentH  in  cerebral, 

sjiinal,  and  perij>heral,5;ii'> 
atonic,  chanicteristic  of,  494 
atro[)liic,  4!K) 

atropliv  iif  inactivitv,  a  result  of, 
4i") 
of  mllsfies  wilh,  4',ll 
cerebral,  EuM  not  fresent  in,  52'') 
or  cpinul.  aliove  the  uiiterinr 
born,  cbunu'leristic sign  of, 
4!i4 
Cfintractnrc  'il'  niusclcs  nfter,  41>-3 
crossed,  iliiLilnili'd.  4.W 
degencriilivc  iLlrci|diic,  49^,  ,^18 
determined  liv  extent  and  location 

of  lesion,  457 
extent  ol',  4K1J 


Pu&1]rsis  from  preaanrc,  pattiil  Ed 

ID,  026 

heart  and  rnaels  to  be  euani 

wbeo  there  ia,  ■'577 
how  produced.  456 
incontiaeatiK  alviwith,  S70 
increased  excitability  in  c«rU, 

spinal,  and  neuritic,  5SG 
intermitting,  general, 535 
of  arm,  or  one  aideof  bodj,  «iik 

albuminuria,  441 
of  brachial  plexus,  cauaeofuat 
thesis  of  the  re^^on  of  nsdin 
nerve,  487 
of  cri  CO -arytenoid  mnaelcs.  dn- 

pncea  from,  75 
of  diaphragm  cause  of  iiupininT 
dyspnoea,  !>9 
cyanoeia  from,  45 
dislocation  of  heart  in,  SO 
of  dilators  of  gtottia.  csose  of  ■■- 

spiratory  dyapncea,  99 
of  extensors  of  the  trunk,  efci 

of,  539 
of  extremitioH  cause  of,  457 

illustrated,  453 
of  &cial  nerve,  effects  of,  536 
tract,  bone  reflex  ureacDt  il 
500 
of  heart,  pulae  in,  240 
of  intestine  in  peritonitis.  369 
of    laryngeal    muacles,   dyspas 
from,  93  •     i  r- 

of  muscles  concerned  in  cooifa 
165 
of  arm,  542 

of  eye,  significance  of,  561 
of  bead  and  neck.  539 
of  inspiration,  effecU  of.  w 

thorax.  91 
of  mastication,   tongue,  airf 
palate,  and  pharynx.  5S7 
of  shoulders.  641 
of  speech.  548 
of  the  lower  extremity,  545 
of  pharvngeiil  muscles,  eltiKt  of. 

538 
of  phrenic  nerre  shown  by  pal- 
pation, 103 
of  rcspiratorv  muscles,  cyaaotif 
from,  43 
dyspncea  from,  95 
of  soft  palate  described,  537 
of  varioui    muscles   of   larynx, 

causes  and  results  of.  .198 
of  voluntary  muscle  defined,  488 


^^^^^^^^^^^^^^  tiCDEX.                  ^^^^^^(I^^^^^B 

^^Knl7«l8,  periiiherat    dlslurhance  ot '  Partitmla   In    hyvterla  and  inMsily,            ^^H 

^H                   iirRiinliixi  lug*  IwhiiMl  ihtl       !>'4                                                                ^^H 

^H                  of  iiKiiiuD  in.  4^ 

Piiroiid  gland,  jnllniiimniion  of.  3SS               ^^H 

^B               nails  ia,  R>43 

rartaii«nt  nnticiiii,  |>cn[ii rattan  of,            ^^H 

^V        perm II II « lit.  illUNtrat«c].  tii 

^M 

^B        pitenoiiietiu,  method  of  «K»minii- 

Pae^n  mobmiy  nf  lung*.  13&                        ^H 

^m            tion,  44X 

['utellar  icllcx.  abwnua  of,  oatno  for,            ^^H 

^H        progrtmivo,  imbocilily  with  dclu- 

^H 

^H                  KinnH  in.  472 

alwaya  preaent  in  hnlth,  4tl0            ^^| 

^H              aignB  of.  23 

wnony  ma  defined,  buw  iMUd,           ^^H 

^V              arnt'ope  in,  471 

^H 

^H         niltill,  anmtholiv  7'>iir  with.  47!)  1  IVhoKcnir    faitgi.    found    in    UfJIH,              ^^H 

^H        rheumatic  facial,  ■)'■!,  A'Ju                                 varirii««  I'f.  IS?                               ^^H 

^B        Mction  on,  498 

teciion  un.  389                                ^^H 

^M        tramon    of,  diatlnpishcd    rrotn 

Putbological  odor  of  urin«.  414                       ^^H 

^M              ifiMRI,  AS] 

r«apin>ti>rT  sound*.  141                              ^^H 

^H        *aneti<-B  of.  dcMrmliicd  by  Iwa- 

urino.  wftion  on.  4IHl-4r)0                         ^^H 

^H            tiuii  'if  Inion.  466 

Palhogntimonic  Hign  of  iricuapld  in*             ^^H 

■        with  paiUiiI  E.iR.  lt1u*trHt«iI,.'f33 

*ufflcl«niy,  S(i4                                              ^^M 

^1               return  af  iiintititv.  illiutrnled, 

I*utieat.  [loaltion  of,  duriag  poreiuaion            ^^H 

■ 

of  thorax,  lis                                               ^^M 

^^^ifiilytic  dvuieiitiH,  character  of  the 

Pectaralia  reflex,  409                                        ^^1 

H            wriliiiK  of.  ^ei 

Peclorilouuv,    La«nneo'».    deacrlbed,             ^^H 

^^      tbonu  <l<,tctibcd,  &i 

IS9                                                                 ^M 

BPlmpbMn,  «S«.  M» 

I'ediculi,  markit  of,  S\                                      ^^H 

■;       teMln(  for,  SW 

Pel.  referi'Di-e  to.  iM                                   ^^M 
P«ll(Mb  rheuiuaiica  defined.  At                        ^^H 

^KpftimDleglai   liifHrlor  RUjwrior,   467, 

Ptivia.  mutclcs  uiMchtd  to.  54$                      ^^H 

H^raoilcn,  nnimal,  21 

PemphiKii*.  681                                                ^^^| 

H                in  •jHituia,  183 

PeoioMi,    refereaoe  to.  143,  198,  80a.             ^H 

■               In  urln«',  4it 

Mi,  436.  44A,  4.'>0                                          ^H 

^M         IStMliiuil.    ncrniuii  dinturbanccs 

Pcneoldt'tt  tot  for  bile  in  nrinn,  442                ^^H 

^1           in  childrM  from,  67ii 

Papain,  relation  brtwn'n,  and  inufi>ti«             ^^H 

^m        regettMe,  42S 

add  in  the  aUmiaih.  :m.  8tA                       ^^M 

■^            la  fccw.  Rlgitlftcanca  of,  388 

PopUine  in    ipuuim    alter  ctiaea    in             ^^H 

^■farastrranl  linn,  dcllnod,  76 

pneumonia,  190                                      ^^H 

■Pnrvii-drHiiL-tl,  468 

in  urine,  mnfotinded  with  alba-            ^^H 

H        of  il«lruM>r  urliiM.  In  Ubn.  408 

^H 

H        uf  muHlo  of  eye,  ''ti2 

whfD  oi-cuta,  439                                 ^^H 

■        uf  iniiulM  of  apecdi,  M8                      imt  for.  ;ia3                                                ^^H 

H        of  quadrirops  niiitclo,  Md               Pvptonoa.  M3                                                   ^^H 

^^        aymptoma  tif,  4H9                             Pcjiloiiiting  of  milk  in  •tomooh.  S44               ^^H 

H        with  Maiik  in  cereliral  dJMuae,   P«pU>Huria  •liitliiiciiiiibed  from  albii-             ^^| 

■           629 

minuria.  486                                            ^^H 

■^     «rilh  partial  cpllvpaf,  633 

when  occur*,  4S0                                        ^^H 

^DtrieUl  ura  uf  lirarl  i^angcd  by  dii- 

Pvrciurion,  comparatlre,  IIA.  131                    ^^H 

^1            locRtiori  i>r.  'i\  I 

for    rclailvi'  lieart'dulneM,               ^^H 

H        bouadafiMuf  urgiim,  )16 

3(17                                                    ^H 

^1        lobM  of  brain,  auiicrlar  aiid  infe- 
^ft                       rinr.  blo<>d->upply  of, 

depth  tA  which  il  rracbc*.  1 H                   ^^H 
dilbrence     between    weak    and              ^^| 

■                         442 

■traag.  107                                               ^^H 

^M                      upper  and  lower,  lllus- 

dllli»r«ni   reaitlli  of  aUnaE   and            ^^H 

H                             Iralcd   40:                                     wcalc  ovrf  *pl«<ni,  3SS                                ^^H 

H        OifUH  d<4inrd.  li:i 

elTcct  of  feeble.  1 14                                    ^^M 

H         tuiii»rH»r  dicni.  l«t'lliigof  ralat- 

fiiundation  of,  106                                           ^^H 

■            aace  with.  UU 

general  roiuarka  upon,  108                        ^^H 

669 
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PercusdioD,  genlle  and  stroog,  illoi- 
trat«>),  liri  ' 

bnmincr,  104, 105,  120 

ii!ie()  in  plpgjtphouia,  159        | 
use  uf,  llii 

in    testiitK    mechanical  i 
escitnbiTit;  of  miuclM 
and  rierveti,  526 
hintory  and  methodn  of,  101 
liglit,  in  pleuritic  eiudation,  127 
metallii'  tound  with,  113 
not«,  diffiTPni-e  by  volume  of  tU- 
mie.  1'I7 
variAtioDs  of.  in  individuali, 
by  nge,  region,  and  aex,  120  , 
of  abdorninikl  cavJtv,  3li!  i 

of  heart,  20-1 

rnetbiids  of.  SO't 
of  iii(e->tiiie,  311 
of  kidiiev.  '.VM 
of  liver,  32t> 

iiLMie  of.  ^2S 
value  of,  S:J2 
of  luiign,    boundaries  upon  the 
back  illustrated  123 
in  front  illuitratett,  122 
of  o-HoiibngiiB.  296 
of  Hpleen,  '-i'M 
of  thurnx  deHi'rilted,  118 
over  thick  covering,  representa- 

ti.in  of,  113 
TC:<u1t8  of,  in  nnciiriHin  of  aorta, 

•>r,.i 
rwl-|iIexiTneter  described,  Ij.I 
StronK.  "f  snprii-ciiivicular  fiMsa, 
VM 
when  not  tn  1)P  uxcd,  117 
value  cif,  ill  Im'iitinit  deeply 
HCiiiecl  dcp'^ita,  IIU 
tbri-e  iiielh.Hls  of,  lO'i 
to|>iigni|>hicikl.  detiiK'd,  and  ukcs 

of.  1111 
value  of,  ill  tuiiiorit  of  kidnpy,  397 
Pericardial  exudiilinn.  cau^e  of  weak- 
ening of  heart  nound,  219 
I'oncCMl.t  a)H'x-l)<'ui  in  dorsal 

]iiwilion.  2(11.  2»2 
cyanonis  fnmi,  43,  44 
exudiitions,  deadcni'd  nound  over 

lung  cinn|iri''w«'d  by,  127 
friction  Houtid,  diMappeHnince  of, 

ciplHined,  2:!l,  232  23:( 
murmurs,  230 

change:!  in.  In  cimtrast  with 
endocardial,  232 
aounda,  felt,  204 


Pflrieardial  aplAshing,  meUllicS} 
PoricMditiB  adhesiva,  acaoModn- 
tollc  drawJDg-iii,  iD4 
diastolic  collapae  of  cmicri 

veins  in.  267 
divided  second  ■onnd  in,  9 
puliie  with,  213 
diajTncMtic  importance  of  puktii, 

253  ^  ^ 

difflerentiftl  diiigiiosia  from  pln- 

risjr  and  peritoniUa.  233 
downward  displacement  of  lifs 

in.  322 
escape  of  fluid  into  <»opliiA 

296 
externa,  cause  of  diminiahcduf 
tility  of  lunga,  137 
frictioQ  sounds  with,  l-ifi 
exudativa,    causes    projec^oa  of 
cheat  wall,  203 
decreaseil    tension    of  lu| 

near,  135 
eSect«    on  position  of  Uier, 

331 
increased  area  of  heart-dil- 

nees  in,  209 
pulse  in,  252 
tymoanitic  sound  near.  130 
weak  apex-benl  in,  201 
friction  sounds  with,  231 
position  of  a|>ex-beat  in,  209 
pulae  in,  253 
value  of  pulse  in  dia^noaia  of,3SJ 

ftf  radial  pulse  in.  2t)2 
vennuM  eoKfir^ement  from.  261 
Pericardiuui,  diseaaen  of,  palene*  of 
symptouiK  of,  40 
distention  of,  cause  of  expandon 

of  cheat,  86 
etTuaion  into,  3;t 
fluid  in,  increases  area  of  bean- 

dulueHB,  20(| 
tuberculosis  of,   friction    soamli 
with,  232 
Perichondfilii,  594 

larvngea,  from  deep   ulceration*. 

r>!Hi 

of  trachea  and  bronchi,  172 
Perinephritic  absceie,  cause  uf  pu^i  in 

urine,  4Ui 
I'eriuepbrilis.  palpation  of,  .S9,~> 
puroleiil.  diagnoaia  of,  395 
tendernca'4  with,  395 
Perineuritis,  condition   of  nerve  in, 
4GS 
nerve  aensitive  to  pressure  in,  484 


^                 tsoHx.                          im      H 

P«r{Mlciil  anil  TjuciAl  rellox<s,  499 

Peritonitia.  acaie,  pain  of  nvere,  314             ^^| 

rt'dex.  VJ7 

caiiM  of  cyanoala,  43                             ^^M 

PfvioMiiin,  neunl|;U  froiB,  483 

tsaotlon  Boliiat  Ulking  la.  IM                 ^H 
Cbcyao-stoke*  breathing  vlto,  9S             ^H 

of  ritn,  (lain  with,  Ii>l 

PMipbenl  irriuiion.  MnitltruneM  to, 
472 
mixed  nefTN,  origin  of,  'US 

chronic   diacnoalic    poiola  of,             ^H 
little  or  no  pain  with,  314                 ^H 

norvcsi,    iliiOHW    of,    dimintahtd 

djaphragoiatic.     inierfriea    with             ^^M 

trndoti  retlcx  in.  500 

action  of  dinphraffn).  iMi                   ^^M 

aimulsm  pleuritii,  161                      ^^| 

dislocation  of  liean  with,  300                  ^H 

EaR  Willi  IwioTi  of,  5*4 

eiiitDiiiHrKiii  of,  46S 

niiirilii>n  of,  4S6 

cffiM  on  form  of  tlxirax.  86                     ^^M 

nnrlliK.  Minxia  wjlb.  S29 

fecal  romiting  ia  levero,  3&4                    ^^M 

•Ight,  toiting.  569 

general,  cause  uflym[ianilicMmail            ^^U 

Peri pleu  ri  lilt,  cause  of  d«ailei)«<l  aound. 

with,  13(1                                                 ^H 

i;w 

^riM*-freMi  bllioui  vomit  in,  361               ^^| 

fflfoc  of,  on  bouniUrv  of  livor, 

indiiTAii        urine  of.  400                                ^^| 

SSO 

UichI,  «hnwn  )iv  |iHl|iHliun,  lOQ                  ^^| 

nietforian)  with,  3K1                                      ^^H 

lHrg(Fme>nt  of  Rpleen.  ^.tS 
duo  Ui  MlcDOum  o[  intntiii«,  SIO 

ob«tii)alio(i  an  early  »<gn  of,  Sfl9               ^^| 

pniti  and  tondcrnviii^  with.  308                    ^^M 

TwritUbia,  Mtioo  of.  in  dlnalioD,  34.1 
incKued.  dianicwr  ofiUrala  with. 

pDrily-iis  '>r  diiipbrajtm  in.  00                   ^^| 

pulse  in,  i44.  :f53                                       ^^U 

S73 

ahrinkliii;  of  oiDeatum  in  aimule,             ^^| 

•ffecl  on  chantctfr  of  slooh, 

340                                                          ^M 

888 

ataphyloRoccus  pyogmoi  found  in             ^^^ 

oraioitiaeb.  (limioi«h«d.  348 

purulent.  liU3                                              ^^M 
auophrenic,  defined.  31"                           ^^H 

PerisUllic  mntlona  of  Kiomnrh.in  by- 

|icrtrophy  and  diUtallon,  H02 

friction  •ounil  with.  283                    ^^M 

Poritonnl  dcpoMta.  causo  of  apnareot 
enl«rg«iuent  of  aplem,  3SS 

tendemew  of  liver  witli.  324                    ^^H 

lime  when  voiaitinc  uocura  lu,             ^^M 

efftnlon,  a  tsiwe  of  ciraunnifl,  4*1 

m>                                               ^M 

alkaliiMT  urine  wi(>i,  413 

inhercutouit.  lurlaco  of  liver  in,            ^^M 

exudation,  diminished  amnnnt  of 

335                                                          ^M 

urine  with.  407 

tyoipanitea  wilb.  309                                 ^^M 

taM,  oncyated,  31') 

PeriiypUlitl«,  palpation  of  abdomen            ^^| 
with.  310.  315                                                ^M 

Mctton  Nund,  338.319 

■nundii  over  spleen,  339 

Pemiciou  anrnmiu.  41                                      ^^M 

Peritoneum,  air  in,  n  cnu««  of  diiuin- 

c«M  of.  with  heart  oootpllca-             ^^| 

labeJ  arttM  of  liver  du1n«».  331 

lions.  KJO                                         ^H 

band*  in.  found  aflcr  upplag  ab> 

microcjrceit  and    iD.icroCTtea             ^H 

domon,  318 

^M 

diiit«i)liouuf  abdomen  indiaCBMi 

po!kiloi!ytMii  not  paihogno-             ^^M 

of,  3i;) 

inoiilc  of.  l'77                                       ^^U 

esaminali'iD  of,  ?12 

rod    coriHiMlM    dinaitiUh«d             ^^M 
and  paler  ib,  3TA                             ^^| 

flntd  in,  icivn  deadened  tound. 

It4 

retinal  change*  In.  B02                     ^H 

pnlii  in  dheuae  of.  interfere  with 

abw  anil  fnmi  of  red  oorpua-             ^^U 

circulation.  44 

clis  In.  276                                      ^^M 

rnpii)  hrenlliinE  in  diaMan  of,  H 

Pvrenaua  nerve,  electrical  osamlna-            ^H 

aarcriinn  mid  CArunoauof.816 
^^^L  lciid«niMa  of  liver,  If  tDTolved  in 

thtnoCAll                                  ^H 

illuslrateil,  487                                   ^H 

^^^P    eanlnotna  of  liver.  324 

•paralyiin  dcHned,  M6                              ^^H 

^^^  value  of  percuMioa  over  peritu- 

Perapintion,  SG.    Abo  tee  Sweat                   ^^H 

H            seal  eavity,  316 

acauMof  iubnomal  teniperuiure,             ^^| 

H         verailiog  Ui  InRaaimntioii  of,  358 

^M 

^M              670                                                 /.ViJEX                             ^^^^^^^^1 

^^^^1       IVr^pirnllnn  alierinwn  irlib  amoonl 

PhMpbaim,  depo«li  of.  lo  urine.  -Vtt 
In  urin«,  d  niiniebed  >■  rliaetiitk 

^^^^1 

^^^^B               onnt»iiu  Ulo  injsuniiice,  46 

4:U 

^^^^H 

Pboiphalii:  calculi.  433 

^^^^1                      grtis[«f  at  nigbt,  37 

P1i<ni>haturia  delined.  431 

^^^H               local,  381 

when  occura,  iHi 

^^^^H              office  of.  37 

Phncphorlc  acid,  wilt  of,  in  urine;,  481 

^^^^H               ivlAlion  of,  tn  nmount  of  urine, 

Phoiqtbnriu,  acute  puiaoninjc  by.  Idt- 

^^H 

ciii  and  lyrmtn  In  urine  <if, 43! 

^^^^V               suildinlDii  after  {irofliw.  HO 

Uwiria  IP  fiuiaunlng  by.  -H7 
oai>r  of  pirltc  in  vomit  ia  potaoik- 

^                        vaticliM  of,  37 

^H               I'Nvcnw    icn^ibilily  to    chuigca    of 

in^  l>y.  rtt» 

^^M                  lenipcnttiirL'.  -178 

puiwininx.  n  cauM  of  jaumHor,  47 

^m              Petechlw.  4!'.  51 

eocliyuiuaia  in,  Al 

^H               Fi!(ro«ul  iiurv«t.  Bupffflclal,  4fit 

odor  of  breatb  in,  iM 

^H               IVtienkofcr'*  tmx  for  bil«  in  urino. 

p«]itonuria  wiib,  4-1!) 

^M 

Plireato  nerrt,  pnralyaia  nf  oar,  abown 

^H               IVtien.  ref«Teiic«  to.  414 

bv  palpelion,  108 

^m             Pfluj^r.  tef«ieac«  to,  )>i9.  M5. 606 

Phtbiaical  Ifaorax  described,  i4 

^H               PliiiryriK<imy<'(Hiiii     lepl^itliricift.    de- 

wloor  of  larynx,  illiintratcd.  594 

^H                  «cfi|>li'in.  of.  291 

Pblhiaia,  atwruce  af  c<m|[h  in,  a  bad 

^H               rhKn'ntcc;il    muirtM.  action  of,  and 

aign.  Ifi-i 

^^L                      '  dCtxl  of  paralyaU  of,  &S8 

ACcoDimodallon  in,  9G 

^^^K               ayphjiis.  usually  wllli  utceratton 
^^^^f                   of  larynx.  5^') 

and  form  of  ihnrax.  SI 
•aymioeuy  of  brealbinft  in,  91 

^^^^           Phiirvnx.  animlhcsin  of,  W? 

chronic,    exleusiou   of  area  of 

^^H                        ilbuiuii-cl  c<i[i<lit>'>r]  uf,  2!)0 

beart-aound*  in.  217 

^^^^H                examination  of.  284 

craooatit  from  aevero  ooacb  at. 

^^^^1              «SE>«clorntioR  from,  tn  byvtcris. 

IW 

^^H 

diminiabcd  apex  of  lung*  in,  1S7 
dry  «ougb  in  tw^inning  of,  16i> 

^^^^H               iiiflammnlion  near,  cause  of  oy- 

^^^^H                  anusiu,  Vi 

friction  aouud  nitli.  10^ 

^^^^M             ttrltablUty  of.  how  oTercome,  590 

ftiiigl  In  cavillmof.  17,^ 

^^^^M             miuclM  of.  fiSt! 

importanea  and  valitf  of  tbe  ex- 

^^^^H              TtHtx  of.  abacni^  in  hvstcria  and 

amination  of  alomaohdiintioa 

^^^^P                   bulliar  paral}«is.  4V§ 

in.  356 

^^r                     sound  fruu).  contliung  to  begiu- 

inspiratory  preawre  dlwInfalMd 

^H                          n«rR,  142 

in.  IM 

^H               Pliivc  lies  f  rand  mouvomrnCii,  534 

Uff^ng  in,  ins 

^H                rticnyl-bydrHcin  Iml  Ibr  nuj^ar.  444 

morning  voagb  in,  166 

^H               PhlinoaiM,  reaulla  of.  am 

muco' purulent  sputum  Id.  169 

^H               Pblegmoa  of  larynx,  *>!M 

neuralgia  in,  483 

^H                       progrtaalvc,    ittrepIoC'xrcua    pyo- 

nif!htiii>Ralji  nf,  37 

^H                          gOn«a  in,  iJOS 

ortli(ipri<cn  in,  32 

^H               PhlrKmunoiu  lary'iK''^*-  Uluatrat«d, 

ayvtolicMibclarian  marBiBnwilb. 

^H               r,9i 

aM 

^H               Pblorogluciu-Tsnillln  tMt  for  free  mtu 

tendfman  with  101 

unddiiMd  breatiiiug  in  beginning 

^H                   rintic  acid.  B-V) 

^^^^^          i'hcmution  dmcrihcd.  157 

of.  149 

^^^^^               i:i  pnnilyiiii  <if  soft  jialaie.  637 

vital  capacity  of  hmga  in,  1M 

^^^^V               [loiiilun  of  vocal  coid»  durinfc. 

VOmiling  in,  358 
Pick,  FX,  reJcnnce  lo.  357 

^^^^ 

^^L               1'hcri|i)iAtc  crvitaJK  in  uriiM  of  cyal- 

llcric  acid,  eoloc  of  urine  attet-  tabiab 

^^^ 

411 

^^^H              of  litiie  illustrated.  430 

riErvta    nf.   not  to   be    oon* 

^^^^H 

founded  wllli  jaundice.  4S 

1 
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Picric  kcid  Kmc  Tor  tibuinio,  416 
PiKMD-diMt  d<iicrib«d.  ^ 
Pilocuiiio,  cirout  III'.  OD  pupil,  S(t7 
Plo  P<M.  {iDeuiuouU  dliiioouccaK  of, 

188 
PlorfT,  roforrnco  to,  104.  J91 
Pitch,  Bi  Baected  br  Iciuuon  uf  walla, 
110 
cbftiige  of.  in  nnetiiDothoras  with 
fluid,  m 
over  lung  ntvity,  131 
dllTttranow  oi,  107 
uf  cloaed  air  contaluinf  cariiltfl, ' 
how  dviormiocd,  110  | 

of  lunZ'sounddcpead*  oii  t«nuoii, 

112 
of  Ofwii  Ivinnaniltc  tound,  III 
of  vMJctif&r  orffltliing.  143 
Ptkotsr  nttvif  illu»tntt4.>d,  4J^7 
PlaHnodium  maliicin-.  282 
Plegnpbuaia  dFiiued,  169 
Pleihi>ii(  diHinjtuislKsi  from  abnormiil 

rpdm.-^  i>f  iliio.  41 
Picon,  diMHiMM  of,  fimn  of  thorax  in, , 

»i  ; 

rapid  brMlh)D|c  io,  M  i 

with  affVuiion,  83 
oxploratory  jiuiioiuro  of,  t<IU 
oxudfttiod'ta  lei,  ilimiiiiahea  the 

half-moon -diaped  ajtaoe,  307 
Inflamod.  a  cauw  of  oongb,  19^ 
MiroiM  oxudatioDM  of,  whUppred 

volcr  with,  159 
•lifJokiDg  of.  i-aiiitc  iif  diaiiluce- 
metil  nf  litHtt,  211  I 

tliicb,  foclinit  of  (c*iiitHn<if  witli. 

IIS 
tbickeiivd.  and  nieural  exutlatlon, 

how  diaUnguiabed,  129 
ibickcninxordaMlBcivdrawiuuioc 
with.  139 
diacooaia  of,   bj   punetuK, 

aimulatea  pnlarg^'d  haart.  309 
tuinoni    of.    HUtinKOHlifd    iri>ni 
pleuritic  csudate.  160 
one'ttded  expatmioo  of  che»l 

iii,8fi 
weakeneil    rocnl     frcmituo 
with.  \:>S 
iml  cough.  H  dr;  cough,  lilil 
effuMon*.  Sl> 

dMuicnrd  KMind  over.  114 
endoibelluui  in  esudalioii,  Ifll 
exudation,  effect  oo  bouudarjr  of 
livpr.  329 


Pleural  DxadalKMi.oirwLoflOa  circula- 
tion through  lung«,44 
encaiMolaiM,  128 
m«aaureuieiil  of  tborax   ia, 
103 
•xudoliooa,  avatitw  of  liiminiabed 

vesicular  btuuhiiii;.  ■41' 
inflAmmailoM  Tn>lni'tii>g  the  ac- 

Unn  of  iliaiilirHgni,  W) 
ucs,  liiniiidiiries  of.  80 
kurfacp,  growiln  on.  <.-oiidDctori  of 
Tiicnl  frcinitm.  lis 
Plenii*;.  aUo  !"■  I'irurili*.  anymmcUy 
of  bn-alliinjc  in,  91 
cauied  by  vuium  of  rib,  102 
■lEfferentiiil  iliagniwiH  from  pevt- 

carditin  iiiiil  [ior!l<»iiti».  233 
ilnu'tmnhl  iliMi'laci-iiK'Ht  of  liver 

in.  322 
due  to  fracture  of  rib,  10:t 
efli*L^l  on  (Myiliori  of  lirerwliolher 

■  XI  riirhl  i>i  U'lt  «idf.  S31 
ilfftcU  (if.  on  Ihi:  rhc»t,  «7 
enaipsulated,  dcGucd,  129 
exploraiorjr  puncture  in,  162 
exudative,  complicstini;  pnriimo- 
nia,  character  of  broadiial 
breathing  with,  147 
Duii-tvmuaaitk  wund  witb, 
112 
flr»t  ■ymptnm  of,  137 
lagging  in,  lOX 
palenem  a  Avinp"""  of,  40 
poMtion  in  hnl  in.  33 
•hrinkinir   aftc^r.  >iiniinii>littit  art* 

(if  KpU-i-n  dulnc**.  339 
tiibereuliir,  161 

wlUi  exudiUion,  djapnoa  In,  M 
with  itdema  of  chtut  wall,  64 
Pleuritic  elfuiion.alkalino  urine  wltb, 
413 
exudatloti  acaiueof  dlaptacemeat 
of  heart,  211 
ooaceala  apex-lieal,  201 
manoaii  from,  43 
Mdened    aound  OT«r   lung 

oompNwied  by.  127 
deaduea  and  feeling  of  re- 

aiataoce  iriib,  126 
dimlnlahed  aiuMint  of  urine 

wItb.  407 
diaplaoement  of  liver  bv,  994 
expanalon  of  cheat  wilb.  KA 
pulae  with,  24A 
vocal    fteinltiM    iacrcaaod 
above.  IS6 
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Pleuritic  ezuilation,  with  compression 
of  luDgB,  bronchial  breathing 
from,  147 
eiudatioiis,  sgopfaony  with,  1S9 
encapsulated,  86 
feeling  of  resistance  with,  116 
with  tumora  of  thorax,  129 
friction -sound,  Hn  extra*  pericar- 
dial, 2.'» 
sometimes    heard   when 
there  is  no  tnflumnia- 
tion,  155 
•BOUDde  described,  156 

Dotto  be  confounded  with 

humming  r&les,  130 
where    most    distinctly 
bean),  155 
Pleuritis,  also  tee  Pleurisy,  adheeive, 
vital  capacity  of  lungs  in,  164 
carcinomatous,  161 
diagnosis  by  exploratory  punc- 
ture, 160 
diaphrngmatica  shown  by  palpa- 
tion, 103 
difieretiiial  diugnoHis  from  pneu- 
monia, puncture  in,  160 
exudative,  digplacemeut  of  apex- 
bent  in,  199 
effect  on  liver-dulneas.  330 
fixation  of  heart  in.  SOO 
inspiratory    pressure  dimin- 
ished in,  164 
tympanitic  sound  with,  111 
weak    bronchial    breathing 
with,  147 
pulse  in.  2-53 
purulent,  102 
rupture  of  fluid  into  ccsophagus, 

septic,  161 
sicca,  l'i5 

friction -sound  with,  156 
tenderoes.-'  due  to,  101 
with  emphysema,  friction -sounds 
with,  IW 
Pleximeter  defined,  104 
double,  (if  tSeiU,  105 
finger  used  as,  in  percussing  in- 
testine, 312 
hand  iis,  how  to  be  held,  119 
-rod,  dcscHbod,  135 
use  in  diagnosing  venous  pulse, 

266 
used  in  jilepnphonia,  159 
Pneumatomcler,  Waldenburg's,  164 
Pneumalomeiry  described,  164 


Pneumonia,  abseace  of  con^  a  W 
sign,  165 
acut«  and  chronic,  alTeoUr  tp- 

thelium  in  sputum  of,  177 
and    pleurisy,    differential  dit(- 

nosis  when  in  left  chest,  307 
asymmetry  of  breathing  in,  91 
bloody  spuUim  of,  169 
bronchial  breathing  in,  146 
caused  by  duat.  21 
chlorides  in  urine  Ja,  434 
coccus  of,  188 

staining  of,  188 
course  of  tenaperature  in,  67 
critical  sweat  of,  37 
croupous,  bloody  sputum  id,  170 
crepitant  rdles  in,  154 
deadened  resonance  with,  13t 
fever  in,  65 
fibrinous  tubes  in  apatumot 

172 
loud      bronchial      breathing 

with,  147 
tenderness  with,  101 
tough  expectoration  witb.lM 
tympanitic  sound  in  stage  of 
en^rgemeut  and 
resolution.  130 
with.  111 
Curschmann's  spirals  sometimei 

in  sputum  of,  180 
decidnl    increase    of    urea  after 

crisis  of,  434 
d^lutition,  600 
differential  diagnoeis  from  plea- 

risy,  puncture  in,  160 
dvspDcea  in,  95 

eftect  on  boundary  of  liver,  329 
exteosioD  of  area  of  heart-sounds 

in,  217 
fibrinous    tubes     in     sputum  of 

croupous,  172 
friction -sounds  with,  155 
hnmato-jatindice  in,  47 
herpes  facialis  with,  50 
increase  of  urea  in,  433 
increased  vocal  fremitns  with,  138 
lobar,  extent  of  deadening  corre- 
sponds with  lobe  of  lung  in.  126 
lobular,  thickening  and  deaden- 
ing with,  127 
lagging  in,  103 
massive,  deadness  and  feeling  of 

resistance  wiih.  116, 126 
non -tympanitic  sound  from  sur- 
rounding tiwues.  112 
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neuiDonta  or  l«n  lotvrr  lobe,  dimin- 

Uhed    balf-niooii- 

■biiped  »fKux.  SO' 

exwoaioo  or  dead 

ncM  in.  137 

ptplonfl  in  Rpucum  or,  >lt«r  cri*M, 

peplonnria  with.  439 

poallion  in  bed  in,  St 

pulw)  io,  230 

rmiHd  brMthing  wlUi,  M 

reactive  rricUon  M>undii  «rUb,  ISH 

recurKtifc  of,  '22 

ringing  iAl«  nilh,  161 

■I'TiMitiiiiM non-ringing  iIIm  viith, 

•ptrala  inapulum  nf,  li3,  17S 
undrtincd  IinuithiDfc  in.  U9 
unilairra]  vlevntion  or  lempen- 

turc  in.  7) 
utliered  in  byeiiik'ptifonnspnflm, 

vnmii  in.  aan 

with    JAundicc,  bile-pigment  in 
Hpuium  of,  17S 
PneuirKinJL'  dcpiwil*.  catarrhal,  tym- 

niitin  iiniind  over,  130 
(if  spun-top  nvct.  1.'?^ 
thlckcniog,  weak  peri-UBtiuii  uwr, 
lift 

'  Pnaumono-konioftts  rrliaraM  froin  in- 
halation of  diMt],  ifiR 
Pneumo-pericardliun,  cloeed  tympa- 
nitic   eound   heard    over. 
Ill 
dimininb^H  nrva <if  hcurl-dul- 

n«M  with.  2U) 
mctnllio  hourt-AnundB  in.  321 
Kinnd*  'ivi^r,  112 
PniTiiin'i  thoracic     cnviiy.    r«d-p]exi- 

tiieli-r  iiercUBtion  over.  I.'!6 
Paeiiniolnorsx.  drcumtcribed,  S6 
ci>niiili('iit«<l  lijr  elfuftion  in  pleu- 
ral caviiy,  1*1 
cyaiKHiit  friim.  4R 
d'ltuiTiiiibMl  vin-al   fnMliiUa  witJi. 

uxplainwl.  iii* 
dinplKcment  of  the  aprx-bnt  in. 

190 
downnrnrd  di«i']acemeat  of  llrer 

with.  »22,  m 
lismaoM  in.  % 
anmof,  on  r«U^*<>  lircr-dulocn, 

SS2 
(d^t  on  poaltioii  of  liv«r,  trheiber 
on  right  or  left  side,  331 


Pneumothorax,  elfoct   of.  "ii   upper 
bouadarr  of  lirer.  33fl 
expanaion  of  che«i  in,  ^ 
bydro',  diagnoslH  hj  espioratory 

puncture,  160 
lang-fouod  over,  J  IS 
metallic  besrt-iounda  io,  S2I 
rdiM  with.  I'U 
aounda  over.  IIS,  ISi^ 
non  tympanitic  i>'>ni>d  with,  136 
of  right  aidr  dii>pl*ci->  nicdinati- 

nnin.  137 
one-aided  eipaniiion  of  long  with. 

136 
open  and  doaed  amphoric  breath- 
ing wltli.  148 
bronchiiil  lireiiihin)[  over,  147 
tytDpauilic  iound  with,  111, 

isa 

wHier-whiiillIng  aoand  with, 
15» 
plagapfaooia  ov«r,  160 
poHiiioii  ill  bed  in,  9i 
pulae  with,  24d 
»ero-  and  pvo-,  auecoaiion  with, 

lfi6 
tympanitic  lound  with.  13-1 
with  Qtiiil,  chiin^c  •>(  piu-h  in.  ISO 
witboprn  flniulii,riuiHeofapuu-lop 
ovrr,  13-1 
Pmkilocvtm  (li-finnl,  277 
PoikiloL'yUueuia.  274 
Polklloeytoaia  defined.  i77 
ill  letilttcniiH,  279 
not  pntbognomonic  of  pemicioua 
anatraiD,  :n7 
I''iiktlo-uiicroL-;rihiBtnla,  27S 
Point*  doulonreax.  1M 
PoiDiaof  electrical  irrilatinn  upon  (he 
npprr  pnri  of  [be  ihign  illaa- 
traicij,  .M I 
Palitaniiig  a  cauite  of  i-ulla[<ie,  40 
acute,  dixlurhanee  of^  vunMJoaa- 

an»  In.  470 
iilhtimlnurin  in  acute, 435 
uiiimnl,  jiccei-hiff,  in,  t^l 
tiy  iiKopitie,  red  «kin  in,  41 
lij'  cnrlionir  ncid   au*,  ataeQCe  of 
c«uj;li  10,  lOft 
u  ink  iKMof  bean-eouodi 
in.  21» 
oxide,  nbiorplioa-band*  in 
hlo<Hl  in,  S73 
by  coriper.  2»« 
by  inbalailon,  31 
by  lead,  386 
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Poisoning,  by  mercury  and  lead,  caose 
of  paleaeBH,  41 
cocci  in  mouth  in,  289 
condition  of  teeth  in,  286 
by  nicotine,  effect  on  heart,  201 
by  opinm  or  morphine,  Cfaeyne- 

Stokei  breathing  in,  92 
color  of  stiD  in  cHsen  of,  by  va- 

rions  substances,  271 
condition  of  mucous  membrane 

of  mouth  from,  288 
lead,  double   sound   heard  over 

crural  artery  in,  259 
odor  of  breath  in,  value  of,  28A 
with  carbonic  acid,  effect  on  color 
of  blood,  270 
Poisons  causing  htemato-jaundice.  47 
corrosive,  nemorrhoffe  of  atomacb 

from  action  of,  362 
effect  of,  upon  the  pupil,  567 
ezanthemsta  from,  50 
Polarizing   method   for   (jiiantitative 

determination  of  albumin,  438 
Poles  of  battery,  how  to  distinguiah 


ouickly,  504 

'olioeneeii 


Polioencephalitis,  choreic  motions  in 

Saralyzed  limbs,  fiS-'i 
iomyelitis,  4!tl,  493.  580 
scuta,  chronica,  E^R  with,  624 
ushered   in   by  epileptiform 
spasm.  533 
anterior,  chronic,  520 
arrest  of  growth  of  bone  in,  583 
diminished  tendon  reflex  in,  SCO 
Pollution  from  phimosis.  580 
Polytesthesia  defined,  478 
Polydipsia,  polyuria  with,  406 

to  make  up  loss  of  water,  407 
Polyuria  (diabetes  insipiduB),  579 
in  hysterift,  579 
when  occurs,  406 
Pons,  4'i4 

aneetiiic    nocrusis  of,    csuse    of, 

462 
ataxia  in  lesionti  of.  529 
blood  supply  of,  462 
effect  of  lesion  of,  457 
leeion  in,  elTect  of.  4o6 
motor  cranial  nerves  separate  in, 
4:.5 
Portal  engorgement,   hemorrhage  of 
stomach  in,  362 
veiu,  enlargement  of  spleen   in 
occlusion  of,  335 
obstruction    of,   a    cause    of 
ascites,  314 


Portal  Tein,  Bcara  of,  effect  on  i 

ence  of  liver,  328 
Position,  dorsal,  fttJ>Iect«ticcce(HtaliH 
in,  154 
effect  of  change  of,  on  pniesidiil 

friction  aoands,  232 
of  body,  eflect  on  pulse  in,  3S 
in  examining  kidney,  3S6 
of  patient.  31 

during  inspection,  81 

piercuaBion  of  thotai,  lU 
effect  on  heart-aounda,  230 
upon  are*  of  daloesi  in 
brdropericardiDm,  309 
in  auscultation  of  faear^  311 
in  esanilning  heart,  206 
variatioDS  of    lung   border  vitk 
change  of,  125 
Positive  veuouB  puliw,  systolic,  261 

tracing  of,  265 
Posner.  reference  to,  405 
Posterior  cranial  foasa,  effect  of  I(«i(« 
of,  457 
cutaneous  nerve  illustrated,  487 
roots  of  Kpinal  nerves,  455 
Posture,  change  of,  efTect  of,  on  apex- 
beat,  198 
effect  of,  on  area  of  dulness  b 

exudation,  128 
in  examininfc  spleen,  336 
Potassium,    iodide    of,    urine    ate 
talcing,  450 
use  of,  id  testing  rapidity  of 
paaaage  of  food   from   the 
stomach,  354 
Poupart's  ligament,  297 
Preaispoainz    causes,    effects    of,  on 
cnronic  diseases,  21 
of  disease,  21 
Pregnancy,  double  sound  beard  ct« 
crural  artery  in,  259 
scars  of,  52 
Pressure,  intra-abdominal,  upon  liw. 
319 
intra-cranial,  polyuria  and  gly- 
cosuria with,  579 
on  head  and  vertebra,  pain  from, 

4S4 
partial  £aR  in  paralysis  from,  525 
sensation  of,  474 
sensibility  of  cranium  to,  466 
-sound  over  large  arteries,  2.58 
-tone  over  large  arteries.  258 
Presystolic  murmur,  228,  251 
murmurs,  explained,  226 
normal  venous  pulse  in,  263 


^^H^^^^^^^V                                              ^1 

^K  PnrioualiistorT'.n'liiiiItcDuiprlitM.SO 

Pulmonary  imulflci?ii(^x.  lt)4,  190                   ^^H 

^H  PriniAr^  inyoiwlhio  acropliy.a  di»eBti« 

phthiau.     iW  TubetculosM                      ^^H 

^K     of  miude,  Ai>'i 

semilunar  murmur,  where  board,            ^^H 

^H  Prior,  nfcranco  to,  390. 607 
^VProftnion,  a  csum  of  <ltime.  SI 

224                                                         ^H 

Btenoals,  191                                              ^^1 

^B  ProgrMulVfl   muMUUr  Klraoby,  491, 

iniirmiir  of.  wbcro  h«anl.  32ft            ^^H 

■                            498 

wtMkkuiinX     of     pulmonary            ^^H 

^K                    eyviMui  in.  44 

aeoond  vuuiitl  in,  319                      ^^H 

^H                       ipliMl,  KaK  with.  £31 

Pulsating  alTectlon*.  diHiculi  to  dla-           ^^1 

H                               inuiinl  E«a  Id.  fii'i 

tinguUb  from  appiircnt  eolorgo-            ^^^| 

^H          niHl«>r  psraljraia.  AtW 

mantof  In-art,  310                                ^^H 

^H        MmlyiM,  caauui«(l  pupil  with, 

aplanic  tumor,  with  aortic  inauf-            ^^H 

■              e6« 

Goiency,  S35                                      ^^M 
PulantloD.  epigsatrlc,  S03                                ^^1 

^K                diminution   of  lewMrnture 

^B                   with.  ST5 

near  heart  la  ampyema,  304                     ^^H 

^B              ftnr  wiib,  575 

Pulaation>i  at  baae  of  heart,  203                      ^H 

^H         Bial  pfrfoniDt,  58:2 

Pul«^  abwnco  of,  S43                                  ^H 

^m        mviIriMla  Id,  566 

^1         niBez  rigidity  of  pupil  not  flre- 

^H           quant  in,  567 

aSteteil  by  external  temperature,            ^^H 
by  poaition  of  body.  3X6                   ^^H 

^H  Propaplonc,  raro  in  urioe,  439 

a  menflure  of  the  work  uf  lefl  ven-            ^^H 

■           Mat  for.  SStt 

trlcle,  318                                              ^H 

^V  FrDwIc  acid  poiaooiog,  odor  of  breath 

arterial,  at  the  s|>leen.  rare,  357               ^^H 

■              -l*.!) 

MiaculUtion  of,  257                                  ^^M 

^M   IVcudo'bultinr  p  oral  yul*,  518 

bulbar,  jugglar  aottad   wtlh,  In            ^^^| 

^H            -I'riiiii  of  l'«ver.  67 

tricuspid  InaittBdeiKy,  36%                 ^^H 

^K          -bypi^rtrophy,  41<3 

capillary.  2S«                                           ^^M 

^H                of  miuclw,  490 

diagooatic  Talue  of,  951                            ^^H 

^B                        bow  recogniied,  -IM 

dicrotic,  tracing  nf,  247                            ^^H 

^B         -leuknoila,  41 

dlfltoot  fortna  of,  ii'i                             ^^H 

^H   Psoaa  ubMCM,  paht  ia  iiiguliial  regioD 

double   murmur  with  lane  and            ^^H 

■       rmm,  30» 

<]uick.  iAO                                             ^H 

^B   I*iiychii:n]  condition  of  patient,  31 

eHect  of  aleoji  U|iofl,23Q                               ^^H 

^K         ditttttbaacea,  68G 

of  nealaopoD,  335                         ^^H 

^p                 of  rwplratlon.as 

equal.  886                                             ^H 
felt  iHlvr  than  heart  lystula,  SIM              ^^M 

~    Pajcho-molor  tract,  454 

P^choaM.  acoionuria  in.  44S 

filiform  trembling,  243                            ^^^| 

^m           catnlcpny  with  certain,  'i36 

fr(rr|iieiit,  obeu  occuni,  23$                         ^^H 

^1          iacrvant^'d  necrutioii  uf  aalira  Id, 

h8r«l,  nut  to  be  confounded  wlUi            ^^H 

■ 

artariAl  sclerosis.  344                             ^^H 

^1  rtoDulDM,  conncclioD  between,  and 

importance  of,  in  peiicarditU,  209            ^^H 

■       cyattn.  432 

Incimed  fluency  of,  in  fsTor,           ^^H 

■    PiiMla,  G63 

^H 

■    PlyalUm,  288 

in  criaea.  68                                           ^^M 

^B  Puerilo  breathing  <lnicribf<i,  143 

pvitniia.  f>9                                           ^^H 

^KFuerperal  fuvcr.  pcpturiuriu  witb,  -1^9 

iutvtmllleut.  £J<i                                       ^^H 

^^^K  paticnia.  1ackM«  ia  urine  of.  447 

Irregularity  of  volume  of,  341                   ^^H 

^^^H  period,  a  cause  of  disease.  23 

its  value  in  febrilr  disoiisca,  %'ri               ^^H 

^^^H  pyvmiii,  retinal  bemorrbago  in, 

method  of  obMrving,  235                         ^^H 

^^H 

negative  venou*,  £67                                 ^^H 

^^^^          BircptucocruH    iiyogenea    ta. 

ofnoralae  in  dtsiinguiahlng ays-            ^^H 
tolicanddla«iolicmurmun,336             ^^H 

■               am 

^K   Pulnwnnry  nri^ry,  niinuriitin  of,  255 

pathological  frequency  of.  237                  ^^H 

^H          liMtrt->i(iuiid!>.  biitti  atreiigthened 

phenomena  of,  ia  neuroaea,  077               ^^M 

^K             ftaui  iibriiikiiig  uf  luiitn,  Hi 

quality  of,  33«,  241                                    ^H 

^M         li«iaonhage  dcwrlbed,  170 

quickening  of,  in  vomiting,  3>59              ^^H 
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Pulse,  r&difll  eutmiaation  of,  234 

Telt  between  the  time  of  firat 
and  BecoDd«nuDds  of  heart, 
212 
in  BDeuriam  of  aorta,  254 
value  of,  in  pericarditii,  202 
in  showing  work  of  heart, 
202 
relatioD  of,  to  temperature  not 

constant,  61 
rhythm  of,  236 
size  of.  Dot  shown  by  spbygmo- 

graph.  250 
slow,  m  jftundice.  47 

then  faster,  with  albuminuria, 

441 
when  occurs,  237 
sphTemographic  tracing  of,  ex- 
plained, 246 
symmetry  of  radial,  245 
tracing  of,  with  temperature,  236 
unequal  in  symmetrical  vessels, 

signilicance  of,  257 
Talue  of^  in  showing  beginning 

complications,  253 
variation   of  its   frequency   with 

B^e,  234 
variations  of,    aSected    by  sex, 

235 
venous,  described,  263 

diflerential  diagnosis  of,  266 
want  of  rhythm  of,  241 
wire,  244 
Pulsus  alternana,  202,  243 
bigeminuB.  241,  243,  252 

tracing  of,  250 
celer,  253 

tracing  of,  248 
deficiens,  241 
dicrotus,  243,  244 
durus,  244 
incidens,  253 
inequHlis,  tracing  of,  250 
intercidens,  243.  244 
interniiiten!!.  241 
magniis.  244 
mollis,  244 
pnrad.isiirt,  243,  263 
tardus,  244 

tracing  of,  249,  250 
vacuus,  244 
Putvinar  of  oplit;  Ihatamus,  effect  of 

lesion  of,  on  vision,  460 
Puncture,  explorative,  use  of,  130 
esploratory,  of  heart,  234 
of  liver,  326 


Puncture,  Tariationa  of  prowni 
iog,  iD  subphrenic  and  ] 
cavitiea,  317 
PupiiiaiT  reflex,  496 
Pupils  always  dilated  in  dyapm 
as  &6ected  by  poisons,  567 
changes  of,  56t> 
contTftction  of,  56S 

during  accommodation 

nostic  significance  o 

ditatatioa  and  conlraction  e 

migmiue.  483.  563,  566 
hemianopeic  rigidity  of,  571 
inequality  of,  and  oonditi 

wbich  it  occurs,  5ti7 
reaction  of,  in  hysterical  si 

034 
reSez  changes  in  size  of  56 

rigidity  of,  567,  587 
sice  of,  affected  by  degree  o 
mination.  566 
Purpura  hemorrhagica,  51 
Purulent  exudation,  examinatii 
161 
in  sputiim,  167 
sputum  deacribed,  169 
odor  of,  171 
peptone  in,  190 
w  hi  te  b  I  ood  -  corpusci  cs  i 
stools,  when  occur,  376 
Pus  in  urine  gives  a  small  amoi 
albumin,  435 
makes  it  turbid,  412 
when  occurs,  419 
vomiting  of,  -^64 
Pustule,  malignant,  21 
Pyemia,  cutaneous  hemorrhage 
enlargement  of  spleen  in,  3^ 
hsmalo-JBUndice  iu.  47 
herpes  with,  50 
intermittent  fever  in,  69 
pulse  in,  239 
rash  resembling  scarlet  fev 

60 
retinal  hemorrhages  in.  602 
staphylococcus  pyogenes  in, 
streptococcus  pyogenes  in,  6 
sweat  in,  37 
Pyelitis  calculosa.  398,  433 

stoppage  of  one  ureter  by.  4 
Pyelonephritis,  hyaline  casts,  pei 

form  with,  423 
Pyloric  stenosis.  348 

a  cause  of  diminished  vt 

of  abdomen,  309 
diagnosis  of,  -303 


l.VDBX. 


QU 


Pylot'K  •tcnoNS,  offi-cta  (if.  3-(5, 346 

nbslipntiuii  with,  Wi 
Pyi&tat,  denioQ»iMtivn  that  it  don 
not  cloae.  80S 
in  Histoniion  of  sUiaiAch,  3DI 
pwilion  of.  39S.  299 
KCuit  antl  liy  pertropbf  of,  ^03 
«e|iarBtIou  of  fluid  and  tolldaat, 
»43 
PjiMicphroois,  lipuria  in,  447 

palpation  a{,  39A 
Pf(>-pDeijDii)nirdiuin,m«lallic  aplaali- 

iiig  wllb,  ■£& 
Pyraoiidal  tract.  tVi.  4M.  46$,  456. 
492,600 
aboTe   ItM  nblMigato.  nSec 

ttoo  or  A4H 
Ir^ury  of,  467 
ID  the  vpinal  cord.  EsR  not 

praaent  in  leaion  of,  S3S 
laieral,  how  found,  iHb 
leMenad  ridCabilily  in.witli- 

out  EaR,  525 
piirc  Iti  ultin  rcflri,  498 
apMiiis  from  irritution  of,  S'M 
Ionic  itpaiiina  iu  Iwion  uf,  6;i3 
Parana  bydroclilorka.  307 
I^uria,  due  to  (trangulu*  tpga*,  425 


QI7ALITATIVR     exclubllitr     of 
norvpa  Hill  muaclm,  611}.  618 
Quality  of  con  tract!  una,  de|>eiiil>  ujuin 
the  roUlion  of  tbe  nerTc  to  the 
•kin.  004 
of  |io1»e,  tm 
of  anund.  tcraia  lor.  lOS 
Qaantilj  of  oxjiMtoradon,  108 
Quinehe,  refAreooa  to,  101.  S07,  VI, 

277.  &7a 
Quioay  (abaoMa  of  toaall),  390 


R.iCHITia,  dimtDDtioii  of  pboa- 
pUatw  in  urine  in,  4S6 

Dorve.  oloctriinl  exaaiaalioti  of, 
611 
fanidic  examination  of,  613 
Uliuiraied.  -tm 
DWelea  aupplied  bj,  esami- 

nation  of.  616 
paralyaia   of,  from  cotnpm- 
•ian,  487 
la  uilla,  488 


Radix)    Derrn,  araall  culaaeoua   fill- 
inenia   lo  dorauni  of  fore- 
arm, 4M 
imlao,  aaymmrU}-  of.  :!46 
diagnostic  valiiv  of,  391 
aimultaneoua  on  two  atdoiu 

aphygmographic  tracing  of. 
explntnfd,  24<t 
lUlroad  ni-urixei.  uurrowing  of  fieUt 

of  TJeion  in,  AiiU 
RU«a  acqoire  a  metallic  tone,  148 
bubbling,  I'll 
crepitant,  defined,  154 

aign  of  capillary  bronchlUa, 

dry.  ripluinnl.  I4S 

olmiliciiy   iif  thorax   in  childnw 

cauaerinxinK.  163 
humming,  liidalugr,  whitillag,  ao- 

noroua,  eibilaui,  149 
loadn«w  of.  oxplained,  169 
neUllic,  IGO 

Bolat,  explained  and  when  oeeor, 
161 
not  lo  be  confoondod   with 
friction  loundM.  1'j6 
palpation  of,  1'XI 
remored  by  coaEhiog.  149 
rinKinK.  in  ibicbenioc  of  lunga, 

162 
aounda  are  rarely  lo  be  fell,  156 
the  tahataae«a  wblcb  uuse,  166 
(onetcia,  Hfi 
rafioun  aixea.  162 
RcMtion  of  di-gonuration  ((laR).  490. 
491.492,  493,  .-.IS 
eomplMe  and  pnriial.  619 
course  of.  620 
diaorammatic  roprmentotioD 

oi;6«l 
dlaeaam  wbloli  are  excluded 

when  it  is  present.  626 
diatinct  ■ynjirtoiiiii  uf.  687 
ntied.  M6 
partial.  6j!6 
aigiiilK'ancc  nf   lla  abaence, 

A2.i 
vorictiea  of,  523 
wbeo  occuni,624 
wanting.  6£') 
Tarialiiinii  of.  W\ 
of  ex  pectin  lion,  ItiS 
of  uriTie,  EeBerallf  add.  403 
quality  ol,  wiih  galvaniu  current. 
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B^&umur,  thermometric  scale,  57 
Records  of  cases,  keepiDg  of,  24 
Recti    mitaclM.    inteatinal    peristal- 
BJs  seen  when  thev  are  separated, 
310 
Bectum,  odor  of  slool  in  alceration  of, 
372 
pain  at  stool,  in  various  diseases 

of.  370 
palpation  of,  311 
tuniora  of,  esamlDatioQ  for,  311 
Rectus    abdomioii    muscle,    duloees 

over,  833 
Recurrent  fever,  defined,  70 

enlargemeat  of  fever  in,  324 
microorganism  of,  found  in 
blood,  281 
nerve,  compression  of,  296 
effects  of  paralvsis  of.  53S 
paralysis  of,  from  preaaure, 
599 

JTessure  upon.  255 
ysis.  reaufts  of,  598 
what  a  symptom  of,  600 
spirals,  281 
Bed  blood-corpuscles,  alterations  in 
siie  and  form  of,  276 
changes  in  the  number 

and  character  of,  273 
decomposition  of  a  cauae 

of  jaundice,  46 
increase  of  chloride  of 
sodium  in  urine  from 
destruction  of,  434 
in  sputum,  176 
nucleated,  279 
number    of   in   a  cubic 
millimetre    of    blood, 
275 
seldom  found  in  vomit, 

366 
size  of.  276 

variation  in  number  of, 
271 
Redness,  local,  when    physiological, 

42 
Reflector,  Tiirck's.  for  examining  the 

larynx.  581» 
Reflex,  abdominal,  increase  of,  in  iu- 
tercnslal  neuralgia,  496 
unilateral  alwenee  of,  587 
arc,  coBBtituents  of,  500 
biceps,  499 

-tendon,  498 
bone,  abitence  of,  in  bulbar  paral- 
ysis, 500 


ReSes  bone  preeeat  in  paialysii  of 
facial  tract,  500 
changes  in  size  of  pupils,  567 
choking,   absence  of,  in  bolbu 

fiara lysis,  496 
cough  165 

cremaster,  deGned,  495,  496 
faacial.  497.  499 
increased.  496 

manifestations  of  muscles,  488 
may  be  absent,  496 
patellar^  increased  tonus  of  qosd- 
ncepB  disturbs  the,  498 
name  for  absence  of.  499 
synonyma,      defined,      how 

tested,  498 
tendon,    always    present  in 
health,  499 
pectoral  is,  499 
periosteal,  497 

pharyngeal,  absence  of,  in  hys- 
teria, 497 
and    bulbar    paral- 
ysis, 496 
pupillary,  496 
rigidity  of  pupils,  567.  687 
skiQ,  defined,  now  tested.  495 
increased  by  excitability  of 

anterior  horn,  496 
mechanism  of,  496 
■ole  of  foot.  495 
spinal  centres,  455 
suppression  of  urine,  408 

from  echinococcus,  425 
tendo-AchilUs,  and  foot-phenom- 
enon  defined,  how  tested,  sig- 
nificance of,  499 
tendon,  493 

an  attendant  phenomenon  of 

spasm.  494 
diminished  in  spinal  progres- 
sive muacolar  atrophv, 
500 
in   tabes   doraalis  (rery 
important).  500 
illustration  of  mechanism  of 

explained,  6O0 
increase  and  diminution  of, 
goes      parallel      with 
tonus,  500 
of,  in  cerebral  paralysis, 

500 
in  primary  degeneration, 

BOO 
in  secondary  degenera- 
tion, 600 


^Br             ^^^^V                                                      679          ^H 

^1  ReSes  l«nili>ii.  ineretute  of,  lii  a|>Batic 
^H                           Hpiiisl  pnralvalfl.  MO 

Reiiaet-iyiuogen  UbI  (at,  SS8                           ^^H 

Rmidence,  place  of,  catiae  of  dlseaae,             ^^H 

^K                      in  «|>iiial  parslyRis  rrnm 

21                                                                    ^H 

^H                         (liiwiiKn   of  iivramidiil 

,  Kc*iduiil  urine,  <.-uum«  of,  408                          ^^H 

^B                         tract.  Ml 

uoi  normal,  -ViS                                  ^^H 

^B               iDCNuetl  ill  hfsieriji.  &00 

jRetbtanoe,  eleotricnl.  u  ulGaeied  by             ^^H 

^1                      111  iilryclinia  potaonioe. 

iheangkofcntranGeof  the             ^^H 

H                         500 

current,  ■W4                                     ^^H 

^H                     in  Ulanat,  SW) 

iovcncly  pr»(iortionalti>eniM             ^^H 

^H                   In  the  pbenomcBon  of 

HecCio'n  urelecirude,  Mi                 ^^H 

^M                       ptndoiical    coatrac- 

of  akin.  Iinponant  poiul  re-             ^^H 

^H                          tion*.  -127 

gnrdintc  ita  increa»t,d08                 ^^H 

^B               raiaturc  of,  nnd  ctimct  tRu»- 

feeliDgcif,  \nv                                            ^^M 

^H                   culnr  irritation,  Wl 

over  bcpulixed  lung,  126                     ^^H 

^H                 of  upper  eitreuiitieo.  490 

[>cwcr  of,  3S                                                ^^H 

^^L              wlien  iliminitlietl  or  lo«t,  SO') 

i>en*Htion  of,  dneribcd.  Itl>                          ^^H 

^^^B          wlirn  incmitd,60(j 

Kc8nnHn<-e,    drftclencil,    when    dcvd*               ^^H 

^■nBext*.  Iionc,  tMXJ 

•iped.  126                                                               ^^M 
IC«iorcm,   iMl   for  tnurlallo  acJd  in              ^^H 

^V^     cuutieuuii  and  teodoii.  dlaermu 

■            of.  49T 

»toinacb.  3At                                       ^^H 

^1        pradomiaantoiiM  in  arm  and  Ipk. 

urine  niter  Inking,  4,^1                               ^^^1 

■            600 

Rcapimlion.     .\lnii  •re  itreathlng.                    ^^H 

^H       MM  of  akin  and  tendon,  5'j8 

atiomaliri  of.  ><9                                         ^^H 

^H       iltEn,  iiot  so  imiwrMnt  an  aid  in 

change  of  «'>unil  in.  ll!t                            ^^^| 

^H           dingnmin  ns  trnd<in  nflwca,  498 

el!bet  of.  on  u|>esbcat.  198                        ^^H 

^M        Uodon,  aiil  in  diagtiMii,  498 

forced.  »7                                                    ^^M 

^^^_^        and  Klein,  Milt  of.  CSS 

Id  dyatiDuw,  %                                    ^^^| 

^^^B        lin|K>ruuue  of.  497 

how  iialpatcd.  103                                      ^^1 

■|k        Hction  on,  499. 4W? 

incrtMMd.  a  eiiuiw  of  dyapnoia.  98              ^^H 

^■^Kionalililfcrciice  of  thoracic  Mwiida, 
■     186 

BSdftpalllg  f^ver.  critii-al  aweat  Id,  37 
^f               Ticctic  with,  lit! 

frequency  of,  in  ferer,  60,  94              ^^H 

ill  criain,  113                                                 ^^M 
in  ri'talinn  to  form  of  thorax,  SI               ^^^| 

interference  vtitli  during  aa  at-             ^^H 

^                 l«utoc7toMs  in.  278 

tM'tt  of  cpilcpiy,  A33                              ^^M 

Rolative  deadunu  of  nound.  108 

trregoliir,  83                                               ^^H 

H          bcvt-,  liver-.  npleeD- dead  nou.  317 

■         livN  dulncaa,  327 

^                variation  in  lucatiun  of.  352 

larynx  during  i^utel.  -MK                            ^^H 

uotiona  of,  81                                             ^^H 

normal,  8)                                                  ^^^| 

Retaxeil  lung  tiMue,  irmpaDitic  lound 

dcoeribei).  8S.  141                                    ^H 

with,  112.  i;tO 

quiet,  heart  ilulnew  in,  2<Hi                          ^^^M 

H  Reinianon  of  tomprralurr.  112 

relation  of.  to  aniount  of  urine,  401              ^^H 

■  £»fuitteiil  furer.  132.  itr.,  7(i 

ngfaing,                                                       ^^H 

^K                in  other  fcbritv  diaeaae^  99 
^M               range  of  lenipf  niiure  or,  62 

aymmelrii'iil.  S-t                                                ^^^H 

tainot»  of  kidney  do  not  inovv             ^^^| 

^1                Toniitinx,  an  curly  irmphim 

with.  30&                                                 ^^M 

■                    of.  XA 

trpM  of,  83                                                 ^H 
KeapiratloiH,  number  <if,  82                              ^^H 

H  ItMiiU«nt  lyphuB  hvet,  bectic  with,  6ft 

■  BaotI  calculi.  »'.I8 

Respiratory    apparaiu*.  diaturbancei              ^^H 

^K                accQiiipunicd    by   chill    and 

of,  in  nervous  ditnuea,  67(1                     ^^H 

■                   fever.  04 

centre.  4,'>7                                                  ^^H 

^1        eollc.  voDillinf!  in,  3&S 

dlaturbance  of.  in   Cheynfr-            ^^H 

^M        Miftorvetnenl,  htematuria  Id,  418 
^m        epithelium  in  urine,  forms  of.  and 

giokea  brMthiiig.  'J'i                        ^^M 

irritation  of,  in  fever,  !M                     ^^H 

H            (liagnoatic  value  of.  421 

dinplaceinene  of  atomncli,  303                    ^^H 

■         nnd,  438 

moilona,  effect  apon  circulation              ^^H 

HjEtennct  fcfmeni,  343 

in  Jugular  vein*,  202                               ^^1 
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Ropinilory  inovencntaof  Iboras,  |niI> 
nntioa  of,  100 
)>«lpiiliun  <)f,  102 

uf,  .'j>6 
Orgaua,  couglt  M  *  ■in  of  diMue 
of.  iSb 
diaeww  uf,  |ier>uirMJoD  Id,  37 
wuDd.  metallic.  iK 
•oumb.  pathologlcAl.  Ml 
RMtlMinttH  tttua  urwiniii.  140 
ReMaOo  alvi.  3T<i 

from  parol r»li  or  BbJoiDiiial 
inuwits.  ft' 8 
RAtention  of  urinr.  400.  40ft,  679 
B«ti(ia,  elMilricd  rMctioa  of.  .i71 
emboliu  of  ihe  o«iilr»l  uivry  of. 

Kelinal  apoploiy.urorrriiniUTrorMfo- 
bml  neinoiTh*Ku.  iSOl 
uterlco.  puUatiuu  <>r,  wb«n  occur, 

mi 

atUttj,  emboli  of  lh«  central,  a 
fi>rauDD«rof  L'erebrttlembolUm, 

mi 

Retinili*  in  »ypbiHi  of  the  brain,  W3 

iiyphilitictt.  601 
Retnkctiou  of  apex  of  tung  in  tuber- 
cuIimIh  of,  137 
or  luDg.  incrciMM  &na  of  heart 

duliMH.  209 
of  luDM,  meaaureiQoot  of  thorax 
lo,  163 
tym pan i tic  sound  wilb.  113 
BetTO-pcriU>o«i>l  ((InniN.  oolurgetnent 
olV  3J0 
L-uiili.un'Ji'J  wlib  aortic 
ani'iitiitm.  '!4J 
•pbarjrogeiil  nl>i>iM-j«.  -idO 

m  cuDw  of  cyanoiiA.  43 
Beynolda.  referencv  to,  UH 
RhncliiCis.  404 
rofmii  iif,  *t8 

hdir   itialiriKUtshed   ("fora   h^dro- 
t^plialun.  4U4 
Rheumatic  fiicial  paralysis,  49t 

d  lulu  r  ban  ('«  of  haaring 

with,  572 
pnrtinl  EaR  with,  S3S 
paral^is,  EaR  with.  A24 
BheumatiBin,  artiuular,  rouurrvnca  of, 

chronic    articul&r,   iihiHipbaturiA 
in,  432 
pain  in  opine  with.  483 
Inherited.  20 


lUMunaUsBi.iaurotMtal  neuralgia  Ml 
to  b«  ooafoqiidad  villi.  4^4 
OCcasfaKMlly  slow  put*F  ill,  2it 
of  diMt-iBiuclei.  paiu  in.  VH 
of  thoracic  »iuacl«a,  rapid  br«Ufc- 

iog  10.  04 
pephmuria  with  Kat«.  43ll 
perspiration  of,  38 
wqiwiM  of.  S3 
simolalioa  of,  19 
RboiMbi,  metcltic  «<iaiul  with,  UC 
libllaRi.  149 
•oooruuB.  lol.lSS 
Rbubaifa,  color  of  itrioe  after  takiae, 

411.490 
RhjrthiB  of  bnnibioK.  annamliaof.Sl 
of   bean-aoundJ   docribed,  2t^ 

313.  220 
of  pube.  !3G 

tracing  of.  250 
Rlbt,  cbarscter  of  in  phthisical  thucu. 
31 
deRirmity  of,  83 
form  of,  81,  ii2 
fhuturv  1)1',  clisgaoau  of,  lOS 
how  ouunlwl.  77 
in  caiphjrMiDatoaB  Ihnns,  83 
markedlj  bowed,  <lewJefi«d  sound 

over.  114 
pain  in  dtnaae  of.  101 
rapid  brttathiog  lo  fracture  i 
sharply  bownl,  cauitcs  de 
«I  MUnd  OTcr.  13S 
Rico-water  MouU  d«Sned,  S74 

vomit,  in  AalatiG cholera. d«- 
Mribod.  SGI 
RIcbardiMM.  reference  to.  24< 
Riflgel,  refereove  to,  l&i.  173.  Ii2.  iK. 

WO.  SM,  i6& 
Rieaa,  refcronco  lo,  SOS 
Rigidity  of  paralysed  mawle*.  4tH 
Rigors.  In  awcwa  of  l[v«r,  SS8 
Risutt  sanlonHUi,  Umlc  spMni  of  fboi, 

«2 
Rod*  pi  ui  meter  percuaoiOD,  317 
deMtribed.  I«& 
meuUic  MNiud  with.  US 
ufenf,  S06 
Rolttdo.  ^BHirr  of,  illurtnilcd.  4G6 
Rorabeis^  aympvom.  430 
RoDOflbacb'i  teat  tor  bll«  in  uriM 

443 
Roseola.  49 

Round  wornis,  dcacrlbed  and  syvp- 
toiBB  of.  3S0 
in  vomit,  9M 
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ASl 


Sabhroriation  Tor  Srilugunfi,  gIomi  r« 
J    of  current.  &>! 
t^cchBTuiurccii  in  liiubdic  atinc,  428 
Sahtl,  rerVreuoe  to.  :M0.  269 
Salicylic  iicl<l.  urlu«  aller  uklog.  4M 
SftlivA.  acidity  or  aUMiJicti.  HtimulalM 
HKrcitiNi  of,  846 
oolitrinjc  uatlrrDt'  hjln  in,  46 
(liintnUliitl    in  Ijtcuil    iiaraljHt, 

incrraMd  wcrction  of,  nhon  oc- 

cnrK.  ft77 
n«rre  ufeaidiag  over  vecretion  of. 

varioui  cr>n<lJlJon  of.  387 
wbcn  diminished,  269 
Ldalirarv  glamk.  cxaminBiina  of,  2SS 
'wlKatCr>ii,  dtwrlption  uf.ZSS 
Balkowaki.  lufareitce  lo,  172, 181,  ^H 

445 
Salol, broken  upiti  the  inleatin«. mule 
uw  of  lu  detvrmlDe  nptdliy  of 
pMMge  of  food  from  aloinitcb, 

uriM  alter  ulcinB,  431 
.  nttnnct  lo.  126 
Iiq«r,  r«f«rcflc«  to,  398 
Santunin,  color  of  urine  after  takinir. 
411 
ellecta  of,  not  to  be  oiarouaded 
wilb  Jaumlice,  45 
Santorini.  mrlila^  of.  .VJl.  592 
Itercina  in  urine  of  alkaline  fermenla- 
timi,  428 
inilnionult*.  in  Rputom,  184 
reouiculi  deacnbed,  366 
in  v»mll,  3CA 
Sarcoma  of  kidney,  (lalpation  of,895 
of  larynx.  M7 
of  lung,  deadened  Mtind  av«r, 

127 
of  peritonouRi,  Jtlfl 
of  akall-irall,  -465 
Samiaai*.  473 

8ca1«  of  Fleiocbl'R  banoiMter,  373 
Scanning  <>|>rrch.  M8 
Stfaimla,  iiBralyni*  of  tite  muiclea  at- 
urhed  to.  All 
pcrcitwiun  wVe  over,  IW 
poaiti'in  of.  82 
Scapular  line.  77 
Sarltt  fever.  49 

ecchymukia  In,  01 
enUrgenient  of  epleen  in,S34 
epilegitifoTm    couvutMona  in 
the  b<^nninfC  of.  -SSS 


Scaiiet  ftver,  glycoauria  in.  443 

hiMWgtobln  In  urine.  411 

mulberry  tongae  in.  2^7 

recorrriice  of,  22 

rtil  HkiD  of,  41 

aequeUe  of,  32 

■km  pabe  in  nephritiaof.  337 

value  of  pnlM  in  abowing 

cwmplicalion*  of,  2&t 
vomlllDg  in,  3&8 
Semn.6t 

in  larynx,  cnuNsof,  596 
ua  liingue  due  to  aypbtlU,  288 
Schernald.  referenee  to,  109.  4M 
ScbiioinycctM  in  looutli,  ii9 
in  vomit,  SAi*! 

{Mtbogenii-,  Kction  im.  389 
the  only  inicrourgaDum  Aiund  la 
blotJ,  2*1 
Bcbleroderoia.  on  tliorax,  efltcta  of, 

91 
Scbreiber,  refereoce  In,  $4it,  3&7 
^hutte,  reference  to,  534.  fV2''>.  HH 
^Scintillation*  with  migrHine.  443 
ScleroKia.  multiple,  atWhiiia  in.  478 
vertigo  in.  472 
of  artecies.  caiue  of  fayperuophf 
of  bean,  1% 
HcolicMii,  -I^T 
deMribed,  8H 
fniBi  iMtralyid*  uf  cvector  Irunoi, 

Seorbutua.  cocci  in  moatlt  In,  2^ 
condition  of  tcetli  in,  2M 
cutniivoua  bL-raorrhagea  in,  01 
hatnialuria  in.  417 
peptonuria  vllb,  43!* 
Scotoma,  central,  in  nicobo)  and  to- 
bacco amblyopia,  &69 
Scrolula,  cariea  uf  petroin  bone  In,  072 
chronic  catarrn  a  alni  of,  74 
nutrition  tMwr  in,  &i'i 
ScrofUloBia  indkalion  of  uibervuloala, 
23 
emrt  of,  H 
Scybala.  diagnmia  of,  314 
lieoadc  acid,  odor  of,  in  vomit,  itCO 

ufalool  In  infantile  dlar- 
rhiM,  371 
Secretion  of  gvlric   juice,   chrrefold 

iaoporUmce  of  kiiowteiige  of,  6H 
Sedineai.  kiu<l^  of,  to  urine,  and  tig- 

nlficance  of.  4V2 
S«diment8  In  urine,  in  inflamtuatloa 
of  urinary  trad.  419 
ttriuary,  of  organic  bodice,  416 
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tkalagmatler.  r«Ci-rvnc«  to,  ISi.  -196 
Seiu,  referenoo  ta,  tOA 
B«ir-conMUMi«MH  during  attack  of 

sptum,  SSO 
Semen,  tniolnntvy  4Mchuf*  of,  in 

Kituvk*  of  e|>iIejM;r,  !>^i 
Scoii  I  tuui  rTalreacauiieHliulnlkMMiM!, 

ais 

8oaiiU>r.  rcfcrvnco  to,  177,  405 
Bonilc  droirnlia,  siixod  ophuia  aoil 

aamcua  iu,  fiAQ 
Senna,  color  of  uriu«  after  takios,  411. 

4Mi 
.^cnaiitioti  of  maveiDPnla  definml,  474 
Seuae  ol  li««C  ami  isild,  buw  liwted.  ITS 
of  praaaun-,  474 

of  (pttoa  defiiird,  how  t«at«d,  474 
of  toucb,  hnw  toilod,  413 
SeoMB,  orvans  <>f.  661 

Keclal,  oentrM  and  tracts  of,  4B0 
ility,  doop,  4A'J.  473 

pan  in  ciMtrdmationifiSS 
p«rt  taken  by,  in  rei-oxninDg 

th«  furin  (if  bodfM,  481 
•ootii>n  on.  479 
dkbitbaace*  of,  urciinn  on,  473 
local  manflealatioiM  of  dUturbod, 

47« 
of  uliin.  473 

ii»e  <>f.  in  roi-ognitiog  form  of 
tiodlM.  4HI 
superficial,  part  of,  la  oo6n)Iiia> 

tion.  i3» 
to  chunew  of  tvmpcraturo  pre- 

veiileiT.  478 
lo  \mn,  hitvr  l«*t«<l,  A7S 

iucrcjiBu  of.  47S 
iruL-t  ol'.  409 
SenHlllvenDM  of  vertebral  column  to 

proMure,  4t;7 
Senaory  aphakia.  OH'i 

condition  uf  the  livarloK  must 
be  determined  in.  ^i73 
cutanooiM  nervm,  dialribution  of, 

Hi 
IraL'i,  blood nupply  of.  482 
xeL-lion  om,  4>M< 
Scpniii,  (enlarge Client  ot  spleen  in,  335 
riml)  resembling  Kiirloc  fever  Iu, 

retinal  hemorrhage  in.  SiiS 
Septic  bcoioriboge  of  kiduey.  bieina- 

turin  witli,  417 
Setiuelw,  ii 
HcroUH  tpiiluiii,  a  peculiarity  uf  cedeaia 

of  Ibelungit,  IbS 


9«rou(  loiiuaa  daMribfd.  W 
Sex.  rvuiloni  of  piil*»  fram.  SIS 
Sexual  dbeata  coDcoUed,  19 
Seyler,  rel«rtaoe  to,  190 

Skakiog  apaan,  631 
SliOrmuker'a  braaal,  oanaa  of,  89 
Sboaliler.  oervea  of,  486 
Shr^okiog  of  one  akle,  U 
Sibilant  rilM.  149 
Sibiioa'*  fnrmw  delinod.  7( 
Sierekiag'a  nahaaaeiUMr,  UM  of,  174 
dtgblag  ivplratiou.  » 
Sigbc  place  of,  to  nwulljr  of  writiag, 

tract  of.  460 
Silver,  nilrsle  of,  depusil  of.  49 
Himon.  refi)r«nc«  to.  3M 
Himiilaliuo  of  diaeaae.  19 
SinKultUf.  defioad.  S40 
Sinua  ofperltooeal  cavity,  piMitioa 

phronieO'OuetalU.  80 
Situa  ioT«nnia  Tiacanm,  198 

with  referenc*  to  poailion 
of  liver.  331 
SUeof  body,  relation  to  lunc  eapacib', 
164 
of  ootumuoicating  opcuiiuF,  tMtCt 
upon  plicb  of  aouM,  lo9 
Skeleton.  daJbnnily  of,  eActoa  cbod. 

Skill,  appMraace  of,  over  tho  abdo- 
meo  when  lauei  ia  dialooded, 
313 
l>TonM,4li 
color  of.  8S 

as  alTccted  by  alaxe  of  btood. 

J71 
cbatACtiviiitic   io    mom  di*- 
ea»e«,  41 
ditaneout  hemoirliaget  in  >aua- 

dioe.  A7 
de«p  dbturfaaiKo  of  nuirilion  of, 

in  iliabeiM  mellitiu,  A7» 
dtaenoaticvalueofiia  appearance. 

4» 
diaturbaaco  of.  MKiloa  on  nerrana 

relation  of.  ■'>!<■ 
effect  of  ihivkiiH*  of,  nn  conduo- 

tivo  reaiitlance  or.SlS 
empliyaeiua  of,  94 

w«uk«M  ancx-lMBt,  SOI 
essinlnation  of,  39 

oonnorrhnKCK  i>f.  ^I 

in  caaea  of  poiaciaiag,  371 


f 


^^^^^^^^W                                         ^^V               ggg           ^M 

Skin  intpwtioii  or,  with  rofcroDce  to 

Sound.  CAndiiiun*  tlial  ilelcriuloe  the          ^^M 

condition  of  tilnod.  27<) 

quMliir  of.  10^                                      ^^1 

nutrition  of.  m 

dbitiiuilariiy  ol^  on  right  awl  left            ^^M 
eldea  of  cheat,  131                                 ^H 

<»ileiiia  nr.  hi  perlnopliritia.  %9S 

(EdcinaUiua,  in  ernpyotna,  M 
«f  face,  dropoy  of  liidney  tli»iiiua 

Friedreich's   i-hange  of  resptra-          ^^M 
torr,  defiiitHl.  113                        ^H 

fint  in,  -HO 

d«Mrihed.  13S                                   ^H 

pale,  39 

(odividual  dDferraoea  of,  ISO                 ^H 

r«dn«M  of,  4L 

netalUc,  defineil.  tIS                               ^H 

nflox,  d«fln«d,  how  lotted.  496 

moiat  cravkrd-pot,  ISA                           ^^M 

incraueil  by  eiciubilkj  of 

normal,  orer  lunK*,  trachea,  and            ^^M 

Ulterior  horn,  4flO 

larvDX.  119                                            ^H 

■necliKnUm  of,  4% 

of  falling  dropo,  198                                 ^^| 

•«nt  of.  fi2H 

qnaliliea  of,  Irrm*  for,  108                       ^^M 

reflcxM.  nul  HI)  iinpftttAnt  kid  in 

rectal,  uiie  of.  311                                     ^^H 

dkiioiMii*  at   Wudun  reflexM, 

resional  dilTerencea  of,  120                    ^^M 
\V  niamit'a  tracheal  change  of.  121            ^H 

NDsibility  in.  part  to  coOrdina- 

Wintrich'a  chanKe  of  deecribed.            ^^| 

Uon.  4.W,  527 

111                            ^M 

tiseof,  lnr«uo|^tzinglh«forni 

explained,  and  when  oc-            ^^M 

of  bcHliea.  481 

can,  13S                                 ^H 

atatcof.  during  a  chill,  62 

Sounds,  centre  for  lonvepttun  of.  &5T             ^^M 

TKrioua  condition*  of,  9R 

iiitollrctual  pcrcrptinn  of,  lUS                    ^^| 

Skoda,  AintlaoientAl   ioitencM  from. 

qualiti«ii  at.  explained.  106                         ^^| 

109 

Space,  couceptiou  uf.  teat  for,  481                   ^^M 

reference  to,  104. 188, 132. 191, 19S 

complementary.  192                                  ^^U 

Skull.  Mymmetry  nf,  form  of,  455 

Spasm,  actWo.  of  paralvMd  tnuaclc*,            ^^| 

ezamlnatiun  of,  4(13 

494                                                         H 

Sleep.  effmM  of.  on  puUe,  23S 

of  uiuadeB  of  apeech.  MS                      ^^H 

Mralyitls,  048 
^  finullpox,  4i>.     Aleoww  Vnriola. 

of    thoracic    muaclea.    dyaplHn            ^^| 
from,  96                                                ^H 

H          cuUnwiua  heniflrrhaKf  ■".  ■'■1 

•cnaalioo  of,  of  inunclca,  479                    ^^H 

H         enlnrgecaeBt  of  »plevn  in.  SSCi 
■        inl«ouoDB  In  uteio,  20 

d«liD<^d.  4m                                   ^H 

Spasms.     Also  «rr  Convulsions.                      ^^H 

H          larrnx  in.  75 

detinrd.  530                                                     ^^1 

^M         leudii  and  lyrrxin  in  urineof,483 

from  intmtinal  pnriuitea,  578                     ^^H 

y        scan  of,  Hi 

bynlviicul,                                                        ^^H 

vomiting  In.  838 

voluntary  m uncle-,  &30                             ^^H 

SmwBia  becillua,  400 
Sfflel).  aection  on  leniie  of.  Mil 

Spa«tic  paralyBii,  M*i                                          ^^M 

oontnctura  aftrr,  49&                        ^^H 

t«atlnK  the  tense  of.  678 
Bnothered  aound.  108 

pseiido-pttralyaU.  4!i4                                ^^M 

apinal  paralysis,  flexion  of  foot            ^^| 

BMll«n'ti  plHlcs  for  tenting  viiinn.  56S 
Sodium,  clilorid*  of,  in  urinu.  434 

with.                                     ^M 

lncr«a«e  »f  leudoo  reflex            ^^H 

Soflening  of  poos  or  ublunftuta.  ell^t 

in.  .'jOO                                          ^H 

or,4A7 

Special  sense*.  Miitrn  and  tracts  of,            ^^H 

Sole  oftbe  foot,refi«sof,howolicited. 

4tl0                                                                ^H 

40S 

tip«oUic  gravity  of  urine,  diagnoetle            ^^M 

Soinai«rbrodt,  rolerenco  to.  2i6 

ralue  of,  413                            ^H 

SotDnolence  ileRoed.  470 

how  measured.  403                     ^^U 

from  u  nam  la,  440 

if  htKb,  ■uxar  probably            ^^H 

Sopor  deflned.  470 

preienl.  443                            ^^H 

H  Sound,  abnormally  loud  and  (tpcpper- 
B            cuMion,  where  oooun.  Via 

In  dlbcase,  412                          ^H 

reliktioD  of  color  to.  4IM              ^^H 

H          Blenner*!  chanin  of,  deacrllMid, 

Spectmacopic  cxaniinntioa  of  blood,            ^^| 

■             lU 

^M 
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teKtrwcopio  exuulitBtloii,  nlM  of, 

ill 

uriot,   for    nwthaaHfflobio, 

Spectrum    nniljrtk,  quantltativa   for 
deunulniog  kinount  oT  liMDogloUa 
In  blowl.  272 
Speech,  ui  aoquircd  fnculty,  649 

-centre,  raotcir,  iaterfuution  of, 
6M 
locnljon  of.  AiV5 
diKcully  of  in  biUtvral  p«nl]nu* 

of  the  ■t'H  imUie.  A38 
dblurlMflTw  nf.  S4.S  &i» 
h«w  aoi'iitiil.  -"W.! 
in  puniiriii  ol  Min  |«laie,  &37 
pJim  of  lipariug  in,  AGO 
right  iKiniMphere  kna  nolhiag  10 
do  with,  M3 
Sphenu  palatine  ganfttoa.  -Vll 

■npitlle*  tli«  tofl  paUtC, 

Spormalic  ncrxo*,  iUnatntod,  487 

Spwniatorrhaw.  ii\ 

Sperniftloacui,    in    urine,    diagnoatlv 

v»lu«  ol^  4>l 
Sphincter  vealcI^  *p»iD  of.  du*  to 

ocbiDooocciia,  42S 
^^hycoioKraph,  pathologiwt  forma  of 
puM  ihown  \}j,  ^7 
iTMing  of  rsdial  miW  eiplained, 

an} 

SphjniDmanii meter,  OM  of.  245 
8p!nd  oolu'nii,  curvature  of.efltetsof, 
»7 
dimiuishcN]  m'tbilil/ of.  467 
■oclion  on,  407 
•cmtilirvnaa  M  pr««*ure,  467 
oord,  conical,  dlmiauiioii  of  t«iii- 

Spralure  in  injurlM  of, 
75 
injurr    to,    fever    with, 
ft76 
difflciitiv   nf  local  cxamina- 

af,  4ti» 
dbewe  of,  ruling  of  uonitric- 

liuQ  about  thorax  In,  4Si 

disiwHW  nf,  iliagnoau  of.  iftd 

Ealt  not  piwcot  in  pariJjnii* 

rmin    Ivaiiin  of  jivnimtdal 

tmci  111,  03.'> 

iiKontl iittutia  alvi  in  diacaao 

of.  37" 
increoM-d   irritabililv  of.  in' 
iTeMtHl  icudou  redex  with, 
000 


Spliid  oord.  l«Mmcd  excit&blUt<r  h. 
fritli'iui  BaR.AS» 
lumb.Lf.  roitdual  arliM  ia  db- 

«aM«af,  408 
l]rin|ihit-»arooiiia  of,  beu^- 

bumoM  id,  439 
telatioa  uf.  to  apinftl  oolaas 

deicrlbed.  4i» 
apaim  fraai  irritation  of  tke 
snieriof  boniB  tti,  630 
CTirraturr,  Ht 

irritation,  pain  in  apiiM  with.  4S 
teadcrtMM  of  Tert«bne  «tik, 
4ii7 
ptttmlyiii,  above  thr  aiil«r>or  born. 
cbuiaclvriBtic  uyn  af,  IS4 
fnim    diaoaae    of   priamidil 
tract,    increaae  of  teadoa 
r«flci  in,  MO 
•JhutU'.  dnnal  fl«xioR  of  (Ml 
with.  ASS 
pmgnHJTe  miueular  atrophjr.  di- 
ntinttbed    i«ndan 
rdlex  in,  AOO 
Abrillarf      vooUte- 
tloos  witfa.  SU 
Spine,  pain  in.  rariou  csiwm  of,  ISi 
.Spinning  lop,  niMM  (^f,  128 
StHtab,     Cbarcol^Lejrdeo'a     crjralali 
upon  and  in.  }Hi 
OimckaaBD*.  illaatralcd.  I7S 

dwcribrd.  179 
Finkter-Prior'a,  390,  607 
iaapuwmofcroupuoapacanMDia, 
173 
of  pnHiinonifl,  I'-'t 
ripirillum  rvcorrent  in  h«uiorrhif«  of 

kidncr,  4:17 
SpirodueU  in  mouth,  188,  S89 
Spirometer,  IfutcfainMM'*,  164 
Spiroraatry  doKribed.  168 
8plaabtn|[<  in  InUWlne.  313 
Spleen,  ad JBMiit  toftindusofi 

Sim 

itnnl'inij  of,  3^2 
ntif^rial  pabe  at,  rare,  237 
aiiaoultaUoa  of^SSS 
bodndarin  of,  336 
ooaaiMleacv  of,  8S5 
■deadofM  illualraied,  304.  817 
dLtcasMln  ithlchitis«nURed,3S( 
•dulni?**,  enlanpouieat  of.diffiLal- 

lim  io  detvrmiaiBff.  3S9 
enlarged,  camea  pro^tion  of  left 

hypochondriuai.  884 
enlargement  of,  diagooeii  of,  339 


^^^^^^^^^^"                    ^^^                ^M 

H  Bplwo,  MiUrgeinent  of,  due  to  venoiu 

SputniB,  niieo>panil«iit,  cryataU  in.           ^H 

H                    •ngorgciDODt,  S60 

^M 

H                aR^L  or,  on  form  orchcal,  S4 

odorof,  deaertbed,  171                           ^H 

H                from    venuu«    ea  gorge  men  l. 

apirnl)!         174                                                 ^^U 

■                    »L 

BUbslAnce*  vii>ibl«  in,  by  naltod            ^H 

H                iDii!:mth«  [uir-innnii-Rhnped 

oyv,  171                                                  ^M 

H                    upMccKtiiulli-r.  ■Mti                  Stadclroaoii,  rer«rence  to,  44S,  449                  ^^| 

H        exsminmiuii  »f,  3:t2 

Staphylooiiccuit  pyogencv,  603                      ^^H 

^^^^  form  mill  aurtate  ol'.  333 

ciillum  of,6€3                                  ^H 

^^^L  iDlkratioa  of,  caiuo  <if  ontsrgfr- 

at&rcb  corpuiclei  in  «piiium,  180                   ^^1 
fCraina,  in  vumil,  SCCt                                ^^H 

^^H     ment,  3»9 
^^^rlnRMction  <if,  3:14 
^^B  -klda«)r  ai)gl«.  :tli» 

StftrchcB.  changed   ioto  erjlhro>  and            ^^M 

aebt'HJ  dexirin,  3-^3                               ^^| 

^^^  Iwcncytoab  in   inllacnnution  of. 

iiilerforencc  wiilt  diecKtina  of,  344            ^^M 

H            3T0                                                 Ktenoni*.  nii«i:iilUU)rv  koudiIm  of,  297              ^^| 

■         IdcaiIod  of  illuKtni(«il,  Sn 

of  iur-paa(a|[r,   inaplmtorv  prn-            ^^M 

H          -lung  aogle,  'i'M 

ante  dim  in  lulled  in,  144            ^^| 

■                       (letiiicd.  333 

laborrd  rivpiratloB  in.  93             ^^M 
of  aorta,  murmiir  of,  wlion  hc«rd,            ^H 

B         mciuuriDg  Ihr.  337 

^^^  mobility  »f,  33A 

^M 

^^H  pfti  uliuii  uf,  334 

^^^B  pAtDoIogiL'Hl  Klailoiis  of,  338 

^^H  parcuMion  of,  ^H 

pulae  in.  :!40.  363.  tM                      ^H 

alon  puhw  with.  237                          ^B 

of  in[««line,  indicated  by  band*           ^^| 

^^^B  (tortioit  tliAt  in  pnrieUil,  393 

like,  flat  acybaJit.  871                     ^B 

^^H  poiltliiu  of,  7D 

obTitiputtoii  in.  Sli9                             ^H 

^^M         [ltu>iirau-i).333 

periHMltiri  to  beueii  with, 311)            ^^M 

^^^  rdaiion  U>  colon.  33li 

tynipHnilcx  with,  8tl»                           ^H 

■                todinphni|pD,S32 

of  lurrnx,  ilivi'ribiil,  75                           ^^| 

■                to  lung.  a^A 

^^U 

H^        aljte  of,  ill  various  dixeaMe,  3.'{A 

of  left  iiuriuulo-vrnlricular  open-            ^^| 

^^^_  Ittiiilemras  of,  diataam  in  which  it 

init.  dyapncBA  In.  99                              ^^M 

^^H      oocun,  335 

of  ca>i>uhagu*.  2^2                                ^H 
of  Unrbea.  97.  HH                                     ^B 

^^H  lopogrmphf  of,  332 

H        tumor  of,  306 

of  upfier  air-paMAgm.  caiiae  of  dl-            ^^M 

H                not  dimgnoBticawd  from  per- 

diniiniahod  vtsic-           ^^M 

H                    ruMion  nlon*,  3S8 

uliirbiriiibinK.HS           ^^H 

H          WAadvriiig,  ileacriboi,  SM 

diuliriiihcd  fipqumcx             ^^| 

B                  dilTerenlial  tliogooala  of,  897 

nfrMplnition  m.M            ^^B 

■          irli«n  a  rail  bi>  felt.  834 

of  valves  and  vfTecta  of  1!H                     ^B 

Hflplfliiic  nnwmiti,  «nbrgcmcnl<ifcpl«CD  '                Vfnk«n  ihr  toundi  of.  !19                ^^1 

HT.tB.  :t:(.j                                                  BtcirogiKsiii,  ddlnc^.  and  Uwt  for,  4S1            ^H 

^"SponKf.  livt,u>i;  of,  in  tcilInK  iienM-  c'terility, 'Jl                                                      ^^M 

bUic/  of  aplnal  column,  4lis                      due  tu  >y  >hilii'.  21                                    ^^| 

Spun-lop,  tiolae  of.  dfHrribeil,  131        i  Sternnl  lines  dirfincd,  TA                                 ^^M 

wh«ro  it  nrcur«.  i:M                 Sirrnum,  acia  m  a  thick  pleximoicr.            ^^| 

8iHittim,  diarncirr  of,  with  rcffmice              l!21                                                         ^^| 

H             ta  cntuiii  bralu  diHea«M.Ji76     1         and  ritM  in  cmphjraema.  83                      ^^M 

■^  chemical  «xaininaliau  of,  IW                 chiuncter    'if    purcuMion-aoutxl            ^H 

^^H  cryaUla  in.  174                                            over,  !!!:{.  12't                                        ^H 

^^^^  dofinod,  KT                                     1         heuTt-soiind*  hnud  over.  314                   ^^| 

^^^  fibrinoiu  lubea  In.  172                             noii'tympuiiltle  aound  over,  131              ^^M 

H         linpoTMnceofexaiuiuingbynak(<(l,Ht«thngn)phy  d«flfi«il,  liH                               ^^M 

H            *y«,  171  note                               i         <>f  thornx,  l<>^                                           ^^1 

H         in  thrtv  layer*,  fwid,  iji'acribed,  1  mcthunvopo,    double    mtmnur    fhxn            ^^| 

H             174                                               1             prvBMirv  wiih.  2^y                                 ^^M 

^M         tnlcfuncopical  cxatnliiaiiuii  of.  17&           in  examining  hrarl.  S30                           ^^M 
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Stethoscope,  mode,  use,  and  kinds  of, 
139 
use  of.  Id  auscultation  of  heart, 
211 
of  pulse,  257 
of  veins,  268 
in  cardiac  murmurs,  232 
with  venous  humming,  269 
value  of,    in    auscultating  over 

spleen, 340 
when  to  be  used,  140 
StilT-neclE,  53!) 

Stigmatea  hrNt^riques,  634,  687 
Stimulation,  points  of,  60S 
Stintzing,  normal  electrode  hy,  602 
reference  to,  364,  602,  603,  612, 
616.  517,  518,623 
Stohrer,  reference  to,  476,  603 
Stokes,  reference  to,  92,  142 
Stolnikow,  reference  to.  190 
Stomach,    abscess    cif,    circumscribed 
pain  with,  314 
acute  catarrh  of,  paleness  in,  40 
alkaline  urine  with  dilatation  of, 

413 
amyloid  <legeiieratioa  of  mucous 

membrane  nf,  366 
anatomy  uf,  297 

atropbv  of  inucnus  membrane  of. 
3M 
passage  of  oil  into  intestine 
in,  354 
auscultation  of,  307 
blood  from,  in  expectoration,  167 
boundary  illustrated,  304 
cancer  of,  peptonuria  with,  439 
caturrb  of,  absorption  from,  364 
^uperaciditv  with,  357 
vomit  in,  360,  361 
clo^d    tympanitic  sound    heard 

over,  111 
coating  of  tongue  in  diseases  of, 

2«7 
decomposition  of  contents  of,  856 
digestion  described  at  length,  342 
duration  of,  344 
liiiw  studied,  341 
mode  of  examining,  347 
pathological  disturbance  of, 

344 
prolonged,  345 
value  ol'  results  of  examina- 
tion of,  366 
dilatalion  of,  348 

absorptive  power  in,  366 
causes  of,  345 


Stomach  dilatation,  indicated  by  lar- 
cina  and  turula  in  vomit. 
366 
infrequency  ot  the  attacki  of 

vomiting  in,  359 
symptoms  of,  with  displace- 
ment of  right  kidney,  396 
wilh  fermentation  ofcontents, 
seething  sound  over,  2U8 
diseases  of,  in  whii'h  there  i»  di- 
minished  or    absence  of  free 
muriatic  acid,  366 
distensibilily  of,  300 
disturbance    of,    with    migraine, 

4S3 
examination  of.  297 
extent   to  which    it  is  parietal. 

299 
fasting,  value  of  examination  of^ 

355 
great  amount  of  vomit  in  dilata- 
tion of,  360 
•heart  space,  306 
hemorrhage  of,  40,  170 

acid  reaction  of  blood  in,  170 
distinguished  from  that  from 
lungs,  362 
hour-glass,  302 

hypersecretion  in  ulcer  of,  367 
hypertrophy  of  muscular  coat  o^ 

345 
inflated,     metallic     heart-sounds 

with.  221 
inflation  for  diagnosis,  300 
inspection  and  palpation  of,  299 

mode  of.  299 
-liver  space,  circular.  306 
-lung  sound,  when  heard  over,  113 
space,     circular,    tympanitic 
sound  over.  306 
metallic  sound  over,  112 
melhrnl  of  examining  fasting,  355 
movements  of,  part  in  digestion, 

363 
normal  cannot  be  defined  through 

abdominal  wall,  300 
percussion  of,  304 
perforating  ulcer  of,  stool  of  372 
cause  of  pneumothorax,  210 
position  of,  78 
if  diluted,  306 
illustrated.  319 
of  lower    border    of,    illus- 
trated. 327 
of,   when    moderately    full, 
805 
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!fllaMKb*piiiiip,«Nof,inws«hinKout 
'  UwMom«eb,»W 

pnTpaHi  Jbr  wtiich   it  is  lu  t)C 

em  plied.  SAT 
rajddity  or  pasiuige  of  food  from, 

t»l«  Tor.  'i^i\ 
rc*oniinc«  in  region  of  hvnit  dul 

nm,  206 
rliiting  out,  in  MludyJng  conteiiis 

of,  ^1 
iwrlion  of,  rxaaiiniition  'tf  con 

UnU  of,  341 
■IvnlliuHiite  of  acSd  Mcr«lion  of, 

nidtl*n    ftmkurriaiii    tSlM   wrere 

henmrrhiiKe  i>r.  ft03 
niperacldii;  wiih  ulcer  of,  Sfi" 
aymptoQUtologir  of  dilatation  of, 

tcala  of  alMorptJvo  piiwerof,  S51 
uioer  of.  licuiorrbuge  froin,  362 
*«rli^  til  diaeMM  of.  472 
voinitiRg  In  diseasM  of,  858 
wnahing  out  of.  347,  9fi7 
Btomalitia,  cnnse  of  outarKCmenl  of 

(OIIS1l«'.  'Ji<\ 

Stonv  in  pclvi*  of  Itidnev.  teud«rn«M 

Willi,  -m 

8lA»l,  alcobul,  odor  of,  371 
bilioiM.  tlMcribed.  .tT3 
blooily,  dmchbed,  374 
rolur.    coimtiiuciiU.  and    admix- 

turp  of.  372 
fHtljr,  dcMirlbed.  374 
Stools,  GonflhteiK'c  anil  form  of,  S71 
invojtintnrjr  dJiwhane  of,  679 

in  ■tiacUofcpiUfNT,  M4 
i>d.)r(if,  371 

pumlont.  wben  occur,  376 
rcMlion  of,  3*2 
wUerjr,  whra  occur.  374 
Btmbiumtu,  defiiMiI.  'i92 

lateral,  divergeiit.  conver^nl,  de- 
fine), M3 
Slnngliiig,  from  irriliibtlitjr  of larvtix. 

MO 
SirsuKiiry,  catwrn  of,  400 
Htrcngtb.  rnpid  decline  of,  A87 
Htrt>pti>cocci.  in  punilrnt  pleural  oiu- 

diktiiiii,  161 
SinptooocouB  eryal  pe  lal  oua,  datcr  1  bed , 
«0S 
in  nrio*.  999 
pjrogene*.  161 

daicrlptlon    of.    and    wtien 
found.  603 


8tri»,  nS 

from  iindtn,  AIS 

on  aMumcn,  uniurOf,  314 
Stricture  of  awMiliaau*,  location  of, 

Stridor  larrngcno  vel  tracbcaliH,  $7 

8tn>iigyliu  Kigni,  chuip  of  pyuria  and 
btfuiaturia,  42S 

Structarv  of  biidy,  38 

Siruma.  blowing  nitirmum  ovM  lym- 
phatic slniidK  in,  'i''i» 

Slrumpoir,    rrlvruncc  l<>,  fii,  178,  349, 
250,  440.  466.  47S,  !'Xi,  614 

Sttycbiila  iMiiaouiiig.incruaed tendon 
reflex  in.  'lOO 

Klupor  drlinr<l.  4Tfl 

Subavidily  in  dilated  ■tomacli.  346 
of  «touiacb.  eflcct  of.  344,  846. 

sas 

Kubjoctive  aonubility.  472 
Subphrenic    abicna,  dowrmanl    dit- 
placeineui  of  liver   friMu, 
332.  330 
pcritiinilu.  dixKnoMt  of,  S17 
SuccuB&ion,    Uippucntjc,   dawribcd, 
156 
patbofrnoiiKiiiicoriiydTO'piieuiiio- 
lliorax.  I.'iil 
Kiiilaniina,  6U 

i^ugiLr,  deterioiDBltoD  of.  by  circura* 
polarization,  447 
in    urine,    uiuliuitive    lc*t   for, 

444 
often  In  urine  of  heslth,  406 
qualilatlr«  tMt  for,  44A 
uric  B«id  in  mine  hind  era  exami- 
nation for,  405 
^ulptiiiric  ucid  in  urine,  43.'i 
■Superaciditir,     k\nit<  Hypmddlty. 
of  stomach.  34» 

contenla,  irhen  it  oeeur*,  Sfll 
di>eiu«9  in  wutcli  it  occur*. 

SAT 
effect  of,  S41 

fr«e  muriatic  Q«id  viih,  •t46 
%\%M  of,  306 
SuperMcrdion,    AUo«v  IlypetMcm- 
tion, 
of  t^itrir  jaice.  what  diaaaaea  it 
ocfiira  with.  357 
Suppreauoii  of  urine,  due  to  venooa 
•ngorKcni<-ni.  2titi 
rr4l«x,  of  uriiip.  40(< 
Suppuration,  uiuse  ol  pnleiitw,  41 
uf  *u  and  aoae,  cauae  of  mcnin- 
giti*  and  abiona  of  brain,  467 
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SupraclnTiculur  depreuion  deepened 
frurn  conLractioD  uf  apex 
oflUDg.  87 
percusaioD  of,  118,  130 
Supraorbital  nerve,  illuitrated,  485 
Suprascapular  nerve,  itluBtrateil, 486 
Supratrochlear  nerve,  illustrated,  485 
Swallowing,  difficulty  of,  in  bilateral 
paraljaia  of  soft  palate,  588 
dimcultj  of,  in  paralysis,  537 
pain  in,  75 
Sweat.     Also  me  Perapiration. 

accomf  antes  remiMioooffever.62 
alUrations  of,  38 
cold,  with  dyepncsa,  99 
critical,  in  recurrent  typhus,  70 
diminished,  88 
Sweatiog,  accomi>anies  vomiting.  859 
cause  of  diminution  of  urine,  407 
effect  of,  on  color  and  amount  of 

urine,  402 
local,  3S 
Syllable- siumbling.  663 
Sylvius,  embolus  of  the  fossa  of,  562 
fissure  of,  artery  of,  462 
fossa  of,  illustrated,  466 
Sympathetic    paralysis,  inequality  of 

pupils  in,  567 
Sympathetica  spastica,  unilateral  vaso- 
motor disturbances  in,  577 
Symphysis   pubis,  significance  of  dul- 

ness  above,  316 
Symptom,   Romberg's,  480 
Symptomatic,  migraine  may  be,  483 

neuralgia,   483 
Symptomatology  of  diseases  of  ner- 
vous Hysteoi,  sectioD  on,  463 
value  «r,  20 
Symptoms,  concealment  of,  19 

direct    and  indirect,  in  nervous 
diHeases,  585 
Syncope  defined,  significance  of,  471 
Syphilid,  utfecting  larynx,  75 
liver,  324 
change    in   shape  of  liver  from 

scare  of.  325 
changes  in  lundus  oculi  with,  601 
chronic  catarrh,  a  sign  of,  74 
cicatrices  of.  dyapncea  from,  93 
concealed,  HI 
congenital,  Hutchinson's  teeth  a 

sign  of,  286 
constitiiliouni,  paleness  in,  41 
crackn  iu  lips  uf  children,  a  sign 

of  hereditary,  285 
deformed  nose  Irom,  73 


Syphilis,  diagnosis  of,  when  brain  and 
spinal  cord  are  afiected,  686 

f  lands  of  neck  enlarged  in,  291 
emi^lobin  in  urine  of,  411 
hereditary,  early  signs  of,  22 
infectious  in  utero,  20 
inherited,  29 
irr^ular    enlargement   of   liver 

with.  322 
may  be  a  cause  of  catarrh  of 

larvnz,  593 
middle  ear  catarrh  in,  672 
mucoua  patches    in    mouth   in. 

288 
nervous  diseases  from,  681 
neuralgia  Irom  poison  of,  483 
nocturnal  headache  with,  482 
nose  affected  in,  576 
primary  and  secondary  outbretb 

of,  22 
scars  of.  52 

on  tongue  from,  288 
sterility  caused  by,  21 
subcordal  Isryugitis  from,  593 
tODsils  in,  290 

ulceration  of  larynx  with,  595 
Syphilitic  formations  of  tongue,  286 
gummata  on  liver,  326 

on  skull,  465 
infiltration     and     ulceration    of 
iarjni,  592 
difficulty  of  diagnosis  of  59J 
iritis,  562 

scars  in  larjui,  596 
Syringo- myelitis  of  cervical  cord,  582 
trophic  disturbance  of  bone 
in.  583 
Systoleof  heart,  collapse  of  veins  with, 
264 
movement  of  blood  in,  193 
sound  with,  212 
Systolic  drawing-in,  267 

near  apex  of  heart,  202, 204, 
220 
heart-sound,   what    due    to  and 

where  heard  best,  213,  214 
murmur,  252 
at  apex.  251 
beard   with   aortic    stenosis', 

258 
over  pulmonary  artery,  when. 

255 
with  atheroma  of  aorla,  251 
murmure.  222,  225 

how  distinguished  from  diw- 
tolic.  226 


H        auund  in  bodtfa  over  Infra  Krt«- 

Ttenia  Bi«diocan«llala  deacribed,  378 

llIiMlrittcd,  879 

^^^     riM,  307 

■olium,  oynticcrci  in  brain  from, 
678 

^^^nnbclmvitin  murmur  dwcribetl  uul 

^^^      ripl»iiie(i,  i69 

^M         tf^ubling  and  palaatton  in  opi- 

dncribed,»77 

tfgt  of,  dcBcrllied,  ZJ» 

^^^    Butriun.  2IM 

ports  of,  illu«trat«d,  S7S 

^^^mint  VMioiM  |miIm.  rue  In  fkdal 

pmlcilDcylaaiti  in,  277 

^^^     i«liM.  SttT 

Talma,  r«rerMoe  to,  IGl 

^r       vonoua  pulM;  966 

Tiuit«,niodei>f  tMtinglbeaenaeof,  IV74 

^^^                  vlth  mllnl  i  niu  fli  ci  euc7. 

mnw  of,  location  of,  461 

^^m 

Ti-nlo,  (i-fereoce  to,  62 

^^^F  VMi«uUr  Itraatlung.  143 

Te^th  And  Ktimi.  examination  of,  288 

cariM  ol.  in  diabetes  mtJIitua. 'J8A 

H  rri  sbbreviatjou  for  Uuuilc  t«aUMc- 
H    X  •    linn. 

condition  of.  in  poiaoning  by  mer- 
cury. ImuJ,  oopjier,  286 
In  iKorbuius,  2K 

"    Tabo,  nllnrhiria  in,  478 

iliaeaani,  acauae  of  dyapepala,  286 

urthroputliia  Id,  G8!l 

didnrbancM    which    «c«)mp«By 

auo  iliy  of  optic  nerve  in,  tiOl 
bladdor  criaen  {(laiolul  Icneunus) 

eraptlon  of.  286 
Hutc  iluMn'a  aign  of  oongenitsl 

in.  Ago 

■yphilifl.  im 

cllAurbanoe  in,  680 

Tern  per  AID  cm.  elTect  upoci  ptilao,  236 

brittl^iiau  or  boucn  In.  ASS 

Tpuiperature.    Abo  aw  Fever 

omtitm  wiib,  t>7V 

di-vliiiv  '>r  gonitnl  funvtiiMi  in,  iSO 

an  index  of  teverlty  of  dlaeaae.61 

chart,  value  of  jnilae  record  o<i, 208 

ikuiwIiB,  aUucis  Uw  niMt  impor- 

coune of,  62 

tant  ajinptom  at,  6i9 

daily  variatlona  of.  60 

■Iroph}'  »r  opiic  nerv«  in,  063 

dangettius  to  life,  61 

eontracirxl   pupil  wilb,  50$ 

dia^Kwtic  value  of,  aection  on,  64 
diminution  nf,  when  occur*,  6'i               ^^m 

diubiiabcd     li'ndoD    nBvx 

(very  fnipurUDt],  fiOO 
mjrdriaftia  in.  Mi> 

effect  of,  on  penpirxiloo,  86                      ^^M 

ejtaoerbttilon  of,  6:!                                 ^^M 

fMliiiK  «f  roRiiUicliiiii  about  tho- 

eompticfliion abuwn  by,  65.67             ^^M 

rax  III.  4K2 

(all  of,  oollaiNie  with,  70                               ^^M 

flMuUr  rrlftw  wltli.  t>7H 
nnpn  Mater  with,  .^81 

sign  of  culIajHie,  67                            ^^| 

freaneiicy  of  taking.  M                             ^^H 
higltMt  obaerved.  62                                  ^H 

hjrpenecrttion  of  Monadi  is,  S57 

iMqualiiT  of  the  pupiU  in,  M7 
iDlmtloal  crtao  with,  078 

■owl.  71                                                       ^B 

loweriag  of.  7 1                                        ^^M 

UryiigesI  apaam  with.  M6 

Domal,  TAriatloDi  of,  Ml                           ^^M 

IwuMM  of  natGlw  in,  4IH 

relation  to  pulaa  not  conatant,  61               ^^ 

locUhiB  or,  4S4 

reffliaaiaii  of,  62                                                 1 

mal  perforant  <a,  fiSl 

flection  on.  &7                                              ^^fl 

inigraiiif  iit.  4H3 

•iibnoriniil,  teolion  'in,  63                         ^^H 

DcuralKia  in  iniiiiil  *Uk«  of,  443 
pain  in  npinc  vilh.  (83 

tal>U-                                                           ^^1 

talcing  of.  niolhoda,  M                               ^^M 

poljruria  ani<  (jluconuria  in.  RTll 

tracing  uf,  with  pulae,  286                        ^H 

reauliisl  urine  niih.  4»ti 

unilateral  elevaUon  of  In  hriteria,             ^^M 

tendrrni^t  i<(  Tcrubrn'  In,  A67 

^M 

TomititiK  in,  Ml 

variatioDa  of  nuUe  doe  to  extern*),             ^^| 

lUileanrcotnpariiioii  of  t)t«  two  udn 

23A                                                          H 

of  tho  body,  with  fandic  nnd  gal- 

Temporal artery.  iwluUon  In,  iK                  ^^M 

vanic  current,  ■'it? 

cxm volution*,  ■ocnnd  and  third,            ^^M 

Taiiiar:u«iiinerina,deacribc(landillii'- 

Uood  Mpply  of.  462                               ^H 

Irtilrd,  39U 

4 

1ob«.  461                                                      ^H 
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Temporal  Iob«,  illustrated,  466 
Teademeag  of  iDteatioe,  Icinda  of,  and 
diaeaaes  with,  308 
of  liver,  when  manirest,  324 
of  nerve  durine  neuralgia,  4S4 
of  re^oD  of  kianey,  when  occurs, 

Tendo-Acbiilis  reHes  and  foot  phe- 
nomenon  defined,  bow  tested,  sig- 
nificaDce  of,  499 
Tendon  refiex,  4<)3 

an  attendant  pbenomenon  of 

spasms,  494 
increase  and  diminution  of, 
goes  parallel  with  tonua,500 
increased  in  the  phenomenon 
ofparadoxicalcontrac- 
tious,  527 
in  |>artial  epilepsy,  533 
mechanism     of,    illuatration 

explained,  500 
mixture  of,  and  direct,  mus- 
cular irritation,  501 
of  upper  extremities,  499 
seat  of,  528 
when  increased,  500 
reBeiea,  aid  in  diagnoaii,  498 
importance  of.  497 
section  on,  497 
when  diminished  or  lost,  500 
Tenesmus  at  stool,  370 

of  bladder,  cnuxe  of,  400 
TensiOQ  diminiahed,  gives  deep  nou- 
tympanitic  sound,  112 
of  lung  tissue  diminished,  135 

elfei;t  on  pitch,  112 
of  wall  of  closed  air  cavity,  effect 

on  pitch  of  sound,  110 
of  walls,  effect  upon  change  of 
pitch  of  sound,  111  | 

Terminal  arteries,  ite&ned,  462 
Test  papers,  Oeisler's  albumin.  436       I 
TestingtbeHensibility  to  irritation,  473  < 
Tetanus,  cyanosis  in,  44  | 

dyspiKea  in,  95 
fever  with,  575 
galvanic,  505 
increHMed  excitability  in,  6Si6 

tendon  rt-tlex  in,  500 
opisthotonus  with,  468 
tonic  and    clonic  spasm  of  tho- 
racic muscles  in,  540 
spasms  in,  532 
Tballin,  urine  ufler  taking.  451 
Therm lestliesiometer,  use  of.  475 
Nothnagel's,  described,  475 


Thermometer,  selection  of,  58 
Tbermometera,  scales  of,  57 
Tbermometric  scales,  comparison  or.61 
Thigh,  points  of  electrical  irrituiaa 
of,  illustrated,  511 
-sound,  109 

associated    with    feeling  of 

strong  resistaace,  116 
defined,  106 
term  used  for  dull,  108 
when  heard,  113 
Third  nerve,  paralysis  of,  566 
Thirst,  in  febrile  diseases,  287 
Thoma-Zeiss's  apparatus  for  coantiag 

blood  corpuscles,  274 
Thompson,  reference  to,  286 
Thomsen's  disease,  493 

myotonic  reaction  in,  518 
Thoracic  breathing  aided  by  auxiliary 
muscles,  99 
conditions  that  abolish  it,  91 
replaced  bydiaphnwmatic,90 
diseases,  position  in  bed  in,  32 
duct,   compression   of,  a  cause  of 

chylous  ascites,  318 
organs  and  deformities  of  cheat. 

81 
pain  produced  by  pressure,  101 
viscera,  position  of,  78,  79 
Thorax,  anatomical  promineaces  of, 
76 
circumference  of,  increased  in  in- 
spiration. 163 
where  measured,  162 
covering  of.  effect  of,  on  heart- 
sounds,  216 
cross-section  of,  163 
deformity  of,  a  cause  of  disloca- 
tion of  heart,  199 
larger   parietal    area    of 
heart,  200 
effect  of  elasticity  of,  on  heart' 

sounds,  216 
emphysematous,  85 
examination    of,    in    connection 
with  disease  of  cesopbagua,  296 
flexibility  of.  83 
flexible  projection  of,  in  diseases 

of  the  heart.  203 
form  of,  81 

important,  33 
frequent  measurements  of,  value 

of,  163 
inspection  of,  81 
inspiratory  enlargement  of,  S3 
length  of,  163 


^^^^^^^^^^^^                  ^^^^^^^^^^^^H 

^Vnoni,  locftl  Dspanalom  of,  96 

Tone,  aa  applied  to  heait-waodt,  SIS           ^^M 

^^         iRCMUr«mcint  or.  Uii 

of  hcart-Hnuiidf,  vntiaAoimotiU            ^^H 

^1         OBO-iided  exlcnuion  of,  65 

pitch  of.  bow  riTfuli-d.  1i)9                        ^^1 

^1        patpMJon  of,  IDO 

Tongue  and  aol^  palate,  el cclrioal  ini-             ^^H 

■        paratrtlc.  ihwrlM,  M.  8& 
^U         fOholo^eal  fomis  of,  88 

lailon  uf,  Aiu                                         ^^H 

coaling  of.  S47                                           ^^1 

^B        percussion  of.  dcMcribi'd.  118 
^1         phthkioil,  olWii  stM«iit  ill  phtUi- 

color  of,  2SJ                                              ^^M 

drvneM  uf,  SS7                                          ^^H 
enlar^meai  of.Dtt                                  ^^H 
examination  and  conditiona  or,286            ^^H 

■                   Hifl.  «« 

^B         right  aide  maoaurM  more  thnn 

in  typhoid  fever,  287                              ^^H 

^H        ri^d.  euBMB  or,  91 

motor  reotrc  for,  4M                                ^^H 

^1               dlspbrigmatk     breathtnu 
H                  witli.91 

muiclea  of,  696                                         ^^H 

that  nioro  it,  and  offpct  of            ^^H 

^B                prcT«nU    projection  in    ca- 

their  paraljaia,  £37                         ^^H 

^H                    iBTKemeBt  or  liver,  S!l 
^1        flhort.  posliloa  of  »p«x-D«al  In, 

uerve-Mupply    of  anterior   two-              ^^H 

thirds  of,  481                                         ^H 

■                    198 

normal  mobility  of.  in  hyat«rical             ^^H 

^M                tvnipnnilic  rtMonance  in  r*- 

dumbneict,  '>48                                   ^^H 

^1                    £?"  "^  btiut  dalncn  in, 
^M         KinBd  on  percuning,  109 

not  bitten  iu  hysterical  apaaoa,           ^^H 
ofWo  bitten  during  attack  of  epi-             ^^H 

^B        taraora  of,  moMureinent  of  thorns 

lej«y,  M'-i                                              ^H 

^^^      in.  163 

aeoae  of  tasl«  in,  4til                                  ^^H 

^^^K  Tolue  of  puW  in  deformlly  of,  '2S3 

anterior  two-ihir<ls  from             ^^H 

^^^^T         re])Mtod  miMfiireinDnt  of,  In 

the  cliordn,  and  pnetO*              ^^^| 

^                     Anriirimn  of  norU,  264 

rior    one -third    from             ^^H 

^P         mill  of.  (lulling  I'tfect  on  faenrt 

gtom>-pharyiigeuii,A74             ^^H 

^V             BOiindo,  S17 

lacle  in  the  anterior  |>ortlon  of.             ^^H 
aflortcd   in   paralynin   of  facial              ^^H 

H         jieldinfT.  in  children,  99 

TbroMt  HQd  neck,  muitclc*  of,  538 

nerve,  461                                               ^^M 

ThrombotU.  MTeci  upon  pulM  in  one 
^H              of  two  Brmmctrlcal  vfwels,  *2A7 

(rembtiogof,  in  alooliolittoi,  fevera,             ^^H 

and  typhua,  3$7                                     ^H 

^b         IomI  low  iVm|ioiitiiir«  in.  71 

wounda  of.  !S7                                          ^^H 

^V         of  lariCD  vcinx  uf  lotvi-r  cxtromitln. 

Too  ic  epnama,  SSO                                            ^^H 

■              26S 

irhen  occur,  6S'l                             ^^H 

^^^-  of  v«i[itt  a  caUM  of  uyauiwi*.  4& 

Tooua  of  muMlea,  188.  4%.  328                       ^H 

^^^^  mntkni  dwp  win*  accnuiblv,  260 

(liuiurbnnce  of,  4^9                             ^^H 

^^^f  TonuiM.  cfToclM  of  it)2 

iuoiIkhI  uf  listing  when  only             ^^H 

^r^           when  aud  wli«r«  it  occun. 

Nlightly  iucrewted,  SOi                  ^H 

■                 idi 

of  paralyxed   muadea  increaaed.             ^^H 

H  Thrombui,  clomim  of  vtaoua  trunk 

^H 

■      br.  -26 1 

of  quaidriccpi,  IncreAMd.  di*turlM             ^^H 

"  Tbrtub,  dwiTiplioa  of,  28T 

patellar  redex.  4!i8                                 ^H 

in  children,  sporm  in  fecei,3fi8 

Tooaila,  condition  of,   in    tonaillltii,             ^^M 

microicopiv  a|>pMranc««  of,  £91) 

oyphilia,  diphtheria,  etc.,  390                ^^H 

Nteno^aof  (vophagu*  from,  390 

crvxUiU  in  »uatuni  from  inttnmed,                   ■ 

Tlnnitua  nurlum,  aonMllmM  a  pre- 

^M 

ciireor  of   mlgraiue,  apo- 

ofleiiaire plugs  from  lacune  of,             ^^H 

plexy,  or  epilemy.  573 
«ilb  mijiraiDe.  4S3 

^H 

Tooth-aiuciu  bacillui,  like  comma  ba-             ^^H 

Tobacco  amblyopia,  602 

cilluN,3lll                                                       ^H 

central  acotoma  In,  06!) 

Topogm]>lil«d  perouaaton  deflned.  and             ^^H 
uaM  of,    16                                             ^^H 

iwe  of,  ctTcet  on  diMeaM,  31 

Toes,  paralyHia  of  muwlc*  of,  fi4T 
Toluyiendiainiii.  poiwHiing  by,  caus- 
ing ha-nato-jauDdice,  if 

relation  between  rarfnor  of  brain             ^^H 

and  alcull,  illuilrulcd.  466                      ^^M 

TopogTajiliy  of  abdumeii,  2^7                         ^^H 

692 


INDEX. 


ToroU  cereviain,  in  fever,  888 
ia  Tomit,  365 

withnormaIdiEeation,36€ 
Touch,  sense  of,  how  tested;  473 
Toxic  headache,  causes  of,  483 

influences,  neuralgia  from,  463 
paralyses,  EaR  with,  524 
Tracnea.  casta  of,  in  Bputum  of  croup, 
172 
change  of  sound  in,  180 
distance  of  bifurcatioD  of,  from 

incisor  teeth,  291 
epithelium  in  sputum  from,  176 
mucous  riles  in,  165 
normal  sound  over,  119 
open  tympanitic  sound,  when  it 

is  percussed,  110 
sensitiveness  of,  a  cause  of  cough, 

165 
stenosis  of,  ^ 

inspiratory    drawing- in    of 
chest  wall  in,  OS 
tympanitic  souud  over,  121,  130 
ulceration  of,  a  cause  of  emphy- 
sema of  akin,  56 
Tracheal  change  of  sound  explained, ' 
132 
sequestra  of,  in  sputum,  172 
tone,  Williams's,  described.  111,  i 
131 
Transfusion  of  blood,  heemoglobin  in  [ 

urine  afler,  411 
Transition  breathing.  148,  14!) 

CorrespODtls  to  hinted  riles,  , 
153 
Transparency  of  expectoration,  163 
Transudation,  diagnoeis  of,  from  exu- ' 
dation,  160  I 

Transudations,  effect  of  absorption  of, ' 
on  reaction  of  urine,  413 
increase  of  chloride  of  sodium  in 
urine  with,  434  ' 

Trapezius  muscle,  paralysis  of,  effect 

o^  541 
Traube.  reference  to,  104.  151,  179, 

259,  30ii,  440 
Traumatic  hemorrhages,  51 

hysteria,    narrowing   of    field    of 

visiim  in,  569 
paralysis,  EnB  in,  625 
Traumatism,   exposure  of  nerves  to, 

468 
Treatment,  value  of  pulse  in,  showing 

result  of.  2-33 
Trembling  (tremor),  530 
Tremor,  graphic  representation  of,  631 


Tremor,  mercurialis,  531 
satuminus,  531 
senilis,  531 
with  hysteria,  531 
Trichina  spiralis  described,  383 
importance  of,  333 
illustrated,  384 
Trichinte  in  shtols,  383 

in  Tomit,  364 
Trichinosis.  383 

cyanosis  with,  44 
Trichomonas  vaginKlis,  found  in  urine, 

425 
Tricocephalus  dispar,  described  and 

illustrated,  883 
'Tricuspid  insufEciencjr,  194, 195 
I  case  of  relative,  referred  to, 

I  266 

doublesound  with,  over  cninl 

vein,  268 
murmur  of,  where  heard,  225 
positive  venous  pulse  pathog- 
nomonic of,  264 
relative,  pulmonary    second 

sound  in,  218 
venous  murmur  with,  268 
murmur,  wbere  beard,  224 
stenosis,  194 

venousengorgement  from, 261 
valve,  causes  a  systolic    sound, 
213.  214 
Trigeminus  nerve,  461 

anoHmia  due  to  paralrsis  of, 
574 
sense  of  taste  in  anterior  portion 
of  tongue  affected  in  disease  of, 
461 
Triple -phosphates,  depositor,  in  nrine, 
402 
illustrated,  430 
in  sputum,  182 
in  urine  described,  431 
Trismus,  masseter  spasm  in,  532 
Trommer's  test  for  t>ugar,  444 

used  in  estimaiiag amount  of 
sugar,  44l) 
Tropaolin-paper,  use  of,  in  testing  for 

free  muriatic  acid.  350 
Trophic  influences  of  the  cortical  cen- 
tres, 456 
Trunk,  muscle*  of.  and  effect  of  their 
paralysis,  639 
nerves  of,  4iB5 
Tubercle  bacilli,  illustration  of,  184 
in  spuUim  in  tuberculosis  of 
larynx.  595 


^^^^^^^^^^V                                   ^^^F                 I 

Tobmle  bitcilli.  OKuIe  or  esamina- 

Tubcrculoii*  in  apices  of  luoga,  with        1 

tloo.  \»A 

onTitia,  131                                       ■ 

^_             only  nrcBODt  with  iliaintct^n- 
K               liun.  161 

indicated  hj  scrofuloeia,  2S          ^^M 
iiifeclinn*  ij«  ulero,  !1                       ^^H 

H            ■tainingr  or,  186.  187 

inherited,  20                             ^^H 

H     Inulllus,  cutianM  of.   dcMribcd, 

intcalinal,  fecM  contain  Cbarcof^^H 

■                G05 

crysUls,  388                       ^^M 

^1            in  blood,  rare,  281 

inrii*oria  found  in  atooh  of,       S 

^1            in  ttKMt,  nrvmenee  expUiDcd, 

:{84                                              1 

■ 

tcnderaeaa  with.  30g                     ■ 

^H           in  pkurni  rxiidation,  141 

nllUr;,  petechial  in.  60                     ■ 

^H            in  Kputum.  i~t> 

of  apex  of  lung,  incnajwd  runfct^^H 

■            fn  urine.  illuMrnleil.  42S 

Inr  brralhinK  in,  144            ^^H 

^^                   ugn  of   tiiherciiliwb  of 

protoriKed  cxDiralion  in,  I4S  ^^H 
of  aplcm,  pain  w  ili.  102                     ■ 

urinary  puMiign.  4211 

Tab«reuUr  cacli«xiii,'4l 

ot  larj'nx.  'h                                        M 

defKsIt*.  ftuiall  lymponitic  »oiinil 

of  lunga,  23                                           1 

oTi-r.  1.11) 

diatUTbanc«orth«Girra)Btioa  ^J 

H      pprilonitU.  ^1-^ 

through  them.  44               ^^M 

^^            pnUr|{«mcnIof aptMn  ln,339 

niglil-awMtM  of,  3R                  ^H 

^H            tuiiBCF  of  liier  in,  .325 

■h'lwn  by  tubcrcio  bacilliMw 

^B            tcDiliTneui  of  ibe  liver  with. 

187 

■                324 

of  lymphatic  glanda.  effect  on  ab- 

H      alceraticin,  rfault  of  liifillrallon 

•orption  of  faU.  371 

in  Urynx,  S06 

of  pericardium,   friction    wunda 
with.  232 

TubcrculMia.  82.    Aluo  Kt  I'hlhiiriii 
^       M.-ui«  miliar;,  of  ludg  and  pleura. 

of  peritoneum,  little  or  no  pain 

H                    friction  <wuniia  with,  IM 

with,  314 

■                pulim  in.  ^W 

of  pleura,  a  caujw  of  tendcmeo^ 

H      ftlTMlioiiiiiif  ear  niih.  .'I'S 

101 

^^     cacliexin  of  oxaluna  with,  430 

of  tonsil,  390 

^1     cnUrrh  of  Urrax  in  tuberciilcaia 

■         of  lung*,  5tn 

H     Charcot  Lenlco'ii  crynLal*  In  apu- 

of  urinary  apraraiiiit,  3t>8,  436 

■hrcda  of  tiwiiD  in  urin« 

of.  421 

■         tniit  of,  18-j 

piuMsgrn,  400 

■     choroidal.  Wi.  itoi 

pulmonAry  hpniorrbomr  in,  170 

^1      chronic,  Cunchinnnn'it  npiraU  in 

red  border  upon  guni  in,  'iS& 

H                iputum  of,  IftO 

abrinking  of  <iiii«riluui  In.  340 
thnuh  with.  i»S 

H             r«niiti«nt  fever  of,  6$ 

^"      color  of  farn  io.  42 

irxcing  of  pnUe  of,  24(i 

ernula  of  cholnierin  in  upatuni 

tympnnitic  Bound  over  apiCM  of 

^          of.  181 

lungs  ill  bettinniug  of,  112 

H      d^-epcniDgofclavicutardeprcMion 

uki-ntilon  of  Ui^nx  with,  MS 

■          in.  RT 

wrigtil  of  boily  in,  .16 

^1      diagnOKia  of,  l>y  aid  of  laicroooopc. 

with  piirnlytic  thuni,  WV 

■         391 

Tubvri'uUxii  »iii)  lyphiliiii-  luryngitia. 

H     dtnmaition  to,  with  narrow  ditat. 

di  Hi-rent  iai  dingnou*  of,  MI3 

inHltrntion  nml  ulceration  of  lar- 

^1    dnpnoM  in.  9S 

■    «fltet  Ml  welebt.  Sti 

H     elactlc  IbrradB  in  the  sputum  uf. 

ynx.  .V.i2                                    ^H 
Tumorof  kidney,  teDdrrnca  with.SS5^^| 

of  Urcr  or  spleen.  S06                   ^^ 

■          177 

of  lung*,  pemltar  s|>ulum  of.  171         1 

^      fcv«r  in.  65 

Tuinom,  Binominal.  elTect  on  fbrtn  of        1 

Bbrin  In  urine  In.  4^11 

thornx.  86                                   1 

fa»™  of  &t  found  iu  (Skm  la, 

tynipnnltic  K»untl  near,  130          1 

^MFse« 

i-nu^e  of  venoua  Muiia,  862                    1 

ti{)4 
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Tumors,  cause  of  inspimtury  dyspacea, ' 
99 
cerebral,  slow  pulse  with,  237 
conceal  apes-bent,  201  \ 

glanduUr,  cauw  of  pressure  on  , 
nerves,  469  i 

in  cheat  cHvity,  dy spntea  from,  95 
in  lungs,  weak  percussion  over. 

115 
intestinal,  percussion  of,  312  \ 

intratracheal,  dyspncea  with,  93    i 
neuralgia  from  pressure  of,  483     | 
of  abdompD.  diilnesa  over,  306         i 
of  brain,  disturbance  of  conscious- . 
nesB  with,  471 
sensibility     of    cranium    to ' 
pressure  ivitli,  466  | 

of  chest  cavity,  bronchial  breath-  . 
ing  from,  146 
diagnosis  of,  by  punct- ! 
ure,  160 
wall,     cause     of    deadened 
sound,  130  ' 

pulse  in,  253  , 

of  intestine,  diagnosis  of,  310 

kinds  of.  310 
of  kidney,  described,  394 

diagnosia  of,  397  j 

value  of  percussion  with,  397 
of  pleura,  one-sided  expansion  of 

cneeC  in,  86 
of  stomacli  and  spleen,  respiratory 
million  of.  322 
liulxation  with.  302 
of  thonix.  irregular  boundary  of, 
129 
mcnHurement  of  thorax  in, 
163 
of  tongup,  a  cause  of  enlargement, 
286  ^      I 

of    transverse     and     descending' 
colon   easily  confounded  with' 
those  of  spleen  or  kidney,  311    ■ 
of  verlebrie,  tenderness  of,  467      i 
of  wall  of  stomath.  300  i 

near  stomach  not  felt,  .WS  i 

pressure  of,  a  cause  of  jaundice, 
46  1 

Turbinated  bones,  enlargement  of,  a 
cause  of  neuroses,  575  ' 

Tiirck,  reference  Ui,  594 
Tiirck's  reflector,  589 
Turpentine,  odor  of  urine  afler  taking, ' 
414  ' 

Tympaniles,  effect  of,  upon  extent  of, 
abdomen,  309  I 


Tympuiilic  deadeue<l  sound,  131 
resonance  in  regiou  of  heart  dal- 
ness,  206 
near  ao  infiltrated  lung.  126 
near  heart,  wheu,  210 
opea  or    closed,  over   Inng 

cavities,  131 
over  lung    coutaining  scd- 

tered  deposits,  127 
with   high  tension  of  1iing 
tissue,  135 
sound  further  defined,  109 
intensity  of.  109 
just  above  loi^e  exudation, 

128 
musical  pitch  of.  109 
occurs  with  lack  of  tension 

of  lung-tissue,  110 
on  right  side  of  chest  over 

stomach  or  colon,  121 
over    apices    in     beginniog 
tuberculosis,  112 
diseased  lungs,  causes  of, 

130 
larynx  and  trachea,  121 
where  lieiiril.  109 
with  pneumothorni,  154 
with    retracted    Inng,    111, 
112 
sounds,  107 
Typhlitis  described.  315 
recurrence  of,  22 
tenderness    in    iliac    fossa   with, 
306 
Typhoid  fever,  rf/Typhusabdominalis 
abscess  of  abdominal  muscle 
in,  309 
of  muscles  in.  54 
bacillus  of.  cultures  of,  605 
described  and  illustrated. 

391,605 
found  iu  blood  in,  281 
staining  of,  605 
consciousness,  disturbance  of. 

in,  470 
cough,  absence  of.  165 
feces    of,   contain    Charcot's 

crystals,  388 
glucoBuria  in,  443 
hemoglobin  in  urine  of,  411 
headache  in,  483 
hemorrhage    in,    shown    by 
temperature,  65 
subcutaneous  in,  61 
ileo-ctecal  cooing  in,  312 
infusoria  in  stools  of.  384 
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Tjpboid  fever,  inKs^nal  hemoirhage' 

in. 3(5 
tendemeae  in,  308 
leucin  and  tyrosin  in  urine 

of,  432 
leucocvUisis  in,  278 
tnentai  condilion  in,  32 
paralytic  cbest  frnm,  85 
peptonuria  in,  439 
posture  in,  82 
pulse  in,  238,  239 

tracing  of,  247 
rash  of,    resembling    scarlet 

fever,  50 
recurrence  of,  50 
roseola  in,  49 
spleen,  enlargement   of,  in, 

334 
spermatozoa    in     uriue    in, 

421 
ataphylococctiB  pyc^enea  in 
tne  Buppuralion  which  ac- 
companies, 603 
stools  thin  in,  371 
sweat  in  remittent  stage  of, 

38 
temperature,  course  of,  6-^ 

variation  of,  in,  6G 
tongue,  state  of,  in,  287 
tympanitis  in,  309 
ulceration  of  the  larynx  in, 
595 
Tjpfaus    abdomioalia.     See    Typhoid 
Fever 
fever.  cutaneouB  hemorrhages 
with,  51 
eruption  of,  49 
typical  TOurse  of  fever 
ID,  65 
Tyroein,  form  of,  in  urine,  432 
in  sputum,  1S2 
in  urine,  illustrated,  431 
when  occurs,  432 


UFFELMANN'S    test    for    lactic 
acid.  351 
Ulcer  of  stomach,  blood  in  stool  from. 
375 
hemorrhage  from,  362 
pain  in,  303 
superacidity  with,  357 
Bupersecretlon    of    stomach 
with,  3.57 
Ulceration    of   larynx,  seldom   with 
catarrh,  595 


Ulceration  of  larynx,  voice  in,  74 

of  tradiea and  bronchi,  172 
Ulcerations,  deep,  of  skull  wall,  465 
internal,  a  cause  of  emphysema 
of  akin,  56 
Ulnar  nerve  illuatriiied,  iid 

distribution  to  hand.  545 
electrical  examination of,511 
position  of  the  hand  in  par- 
alysis of  544 
neuritis  from  fracture  of  internal 
condyle  of  humerus,  case  of, 
469 
Ultzmanii,  reference  to,  429 
Uoibilical  region,  illustrated,  298 
Unconsciousness,  catheter   always  to 
be  used  to  draw  the  urine,  401 
fcradic  teat  of.  476 
involuntary    discharge   of  urine 
during.  579 
Undefined  breathing  explained.  148 
Uiii'C]uul  pulse  in  symmetrical  vessels, 
sigiiiRcance  of,  257 
respiration,  92 
Ungar,  reference  to,  182 
Unilateral  convulsions  in   partial  epi- 
lepsy. 533 
skin  reflex,  495 
Unverrichl,  reference  to,  153, 154 
Upper  extremities,  tendon  reflex  of, 

499 
Uripmia.   ammoniacal   odor  of  vomit 
in.  3ti6 
Cheyne  Stokea  breathing  in.  92 
coma  from.  440,  470 
deBned,  440 
dyspncea  in.  576 
epileptiform  spaams  in,  533 
headache  with.  483 
slight  amount  of  vomit  with,  360 
symptoms  of,  440 
urea  diminished  in.  434 
vomiting  in,  358 
Unemic  amaurosis,  601 
Urate  of  ammonia,  form  of,  in  urine, 
432 
illustrated.  430 
in  urine,  402 
of  aoda  and  lime,  deacribed,  429 
Urates,  precipitation  of,  by  albumin 

test-papers,  437 
Urea,  amount  of,  in  twenty-four  hours, 
405 
cannot  be  determined  from  spe- 
cific gravity  of  urine,  412 
increase  of,  433 
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Vn%  in  i^ira  in  nephritit,  389 

Mi«tfaod  of  deterainiog  UDoant 

of.  4»1 
qouititariTr    dptmninntioii     of, 
nliw  oC  41S.  4SI 
UnUr.    obHnKtion    in.  a  caose   of 
diminisbcd  wcrtdon  of  orine,  407 
oocv  Mopped  ap  in  tabemiloMS,400 
rraters.  ucuiinBtiaa  of,  398 
CrMitra.  dimtaUbcd  amoani  of  nrine 

froai  »tricliirF  of.  408 
Uric  acid  a»  a  urinarr  aediMwnt  d^ 
acribcd.  4JS 
coarrvtioDS  of.  433 
OTsiak  of.  illiutnlcd,  4^ 
diatlwsij^    inorvase   of   nrie 

tea  in.  ^U 
foond  ID  Mood  in  goat,  383 
hinders     exami  nation      for 

fofax.  4«Vi 
faJtt.    wparation    of.    from 

Mni«)  uriDF,  402 
SHiTteof.  in  oriDe.  406 
wh«D  incnw«d,  434 
Uridnvif  defined.  %^ 
Urinaty  apparalus.  chapter  oD  exami- 
naiion  of.  39^ 
di^iirt>ani-«9  of.   sctHicwi  on. 

379 
examinalioo  of.  what  it  con- 
prises,  live 
(alcnii.  cause  <«f.  4i9 
can:.'',  mtvc  iDip-inani  etemeDt  io 

iviih->l>igicai  urine.  Ail.  AH 
■.v3$:i:ueot«  in  t<o!uttitii.  4^3 

^an^'inaijes  in  amoual  of.  433 
dl^e^t^^T-.  iiw^ai  rn.  S5 
p3i^-u:es.    i]t«p:vaied    inRamma- 

li'.ia  !•(.  dbriD  in  urine  ut'.  43V> 
produ.Li  ID   lever,  4*iS.  416,4^. 

sediments.  4'>4 

es:lluinalion  of.  41-> 
<>f  creanii-  bodiw.  416 
I'rinaii'in.    aa^irit^    br    abdominal 
pressure.  ,>J0 
fre^)uent  I'suses  of.  ^'*'* 
Urine,  aoidicy  i>f  hi>v  determined.  414 
affeited  b.v  nit'diciii^s.  4->*' 
always  III  be  drawn  with  catheter 
vhi-n   (b^ie  b  UDConsviousDew. 
4'>1 
aiiiph.xeric  reaction  of.  ¥H 
aniiaialies  in  amount  of.  406 
t»u»es  tif  dimjRutioii  of  [anuria), 
4117 


Urine,  clear,  to  be  tested  for  soKar  if 
specific  graf  itf  is  high,  443 
ttAat   and    tranapareDcj    of,   in 

disease,  401,  408 
complete  dimination  of  (anuria), 

407 
coQcentraled.  appearance  of,  402 

effects  of,  400 
GoncTetions  in,  433 
contains  bile  in  jaundice,  46 
CbDtafflination  of,  how  to  afoid, 

399 
dailj  ai-erage  amount  of,  401 
detennining  amount  of  nitrofceQ- 

ons  material  in.  value  of,  434 
diminution  of.  in  fever,  60,  407 
discolontion  of.  causes  of,  410 
examination  of,  section  on,  399 
fermentation  of.  effect  of,  on  its 
appearame  and  character,  402 
increase  in  pigments  of,  409 
in  oro-genlial  tuberculosis,  4^ 
involnntaril.T  discharged    in  at- 
tacks of  epitepHv.  riSt 
inTolnntarv   diixbarge  of,  when 

occunt,  5711.  580 
mode  of  procedure  in  examining, 

400 
nwrnal.  aectioo  on,  401 
odor  of,  4'4 

doe  to  medicine)!,  414 
patholc^cat  odor  of,  415 
section  on.  40(>-l50 
reaction  of,  general!;  acid,  403 

in  disease.  413 
reteniion  and  Incontinence  of,  400 
rule  for   approxiniatioii   nf  solid 
constituents  from  specific  grar- 
it;,  412 
secretion  of,  len  at  night,  401 
soluble    conHitueoti    of.    named 

and  described.  4i>4 
specific  graritv  of.  how  measured, 
4a3 
wben  diminished.  413 
staining  of.  from  medicines.  411 
sapprewiou  of.  causes  of.  407 

due  to  venous  engorevinent, 
Wi.  i6I 
table  of  colors  of.  useleas.  40S 
turbidneM  of.  when  Mssed  is  pa- 
thological, and  vnen    occurs. 
411 
UnAilin.  coloring  pigment  in  urine. 
402,409 
■icterus.  4S,  409 
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'Vrebilin,  ln>U  fnr.  410 

Vegetative    nyttrm.  didurbnoce    of,       ^^ 

orifin  of,  48 

In   DervouH    diiwuNC*.  neciioa    on,       H 

Urabilinuria.  46 

576                                                            ■ 

Urometer.  ro<|tiiiiil«aor.  403 

Vdn,  portal,  «iil*ig«meDt  of  apl(«u  In       ■ 
occluaion  of.  SS»                                 ^| 

Utrni*,  dvriwn  in  itlem.  20,  SI 

Uvn  unii,  color  of  urine  nlWr  takinj;, 

Vrina.  auiailUtion  of,  S68                            ^M 

411 

exnmiuBtion  of,  SiSO                            ^| 

DvuU,  iKwHion  of,  Ic  paritlytiiB  of  Hoft 

of  abdomen,  enlarged  with  w-       ^M 

|idat«,  537 

citea,  314                                           ■ 

of  akin  enlarged  in  aocariain  of       ^M 

aorta.  :U4                                      H 

ITAGI,  Mmprevkin  of, fi!)9 

V    Vaicina,  UkiiiK  Wmnanlurv  in, 

phenomena  of  circulation  in.  357       ^M 

V«nc  cava  inft-rior.  prawiirv  ii|Kin  by       ^M 

r,8 

enlarged    reira-peritoatat    ic'andii.       ^| 

Vaginal  iDUcUB  in  uriuo,  41iJ 

S41                                                            ■ 

TagiH  centre.  457 

Veii«r«a1  exceaaw,  cauae  of  diaeaae,  SI       ^M 

■IniT  inilao  in  irritittion  of, 
237 

Vaooua  ongonrenient,  tAct  on  color       ^M 
of  a«  liliwd.  270                     ■ 

Irriiallon  of,  by  broiH-biul  tuiai>ti. 

elTectB  of.  260                                 ■ 

676 

enlaivenient  of  ipleeii  wlUi,       ^M 

n<trv«,  weakn«M  of  h««rt-souiiils 

in  paralyiiiii  of,  SIS 

at  lunguei  286                           ^| 

paralysia  of,  diiU«  in.  S40 
iliiick  puW  in,  6TT 

btimminR  explained,  S6B                  ^H 
lou<ler  on  right  aide.  SOS             ^H 

Valhtis'*  point!  of  t«D(UTn«H.   101. 

(ynonymo  for.  269                 ^^^H 

4U 

when  occur*.  269                  ^^^^| 

,      Valve.  iMBuSciency  of,  efTeci  of.  1!H 

-liver  pulae.  266                           ^^H 

■t«noiis  of,  etTect  of,  194 

with  enlarged  liver,  Stft^^^H 
pulao  deacribcd.  SC:i                     ^^^H 

,       ValvM  of  beart,  pan  tnlccn  by.  in  the 

hcart-MUDili,  21H 

double  poailive,  in  homtiya-       ^H 
tole.  2B7                                     ■ 

wliere  beat  iiu>K'uluic«d.  213. 

214 

positive,  irat'iiig  of.  265                ^U 

ValTvlar  deff«l<i   revealed    by  rnnr- 
nmn>.  pxplanaliuo  of.  221 

progTes»iv«.  in  aortic  inauf-       ^U 

ficieacy,  207                        ^M 

ddidciii-'y  a  cauiie  u(  tyiiriiBiit,  44 

in  vejnii    of  hand  and       ^| 

com  pen  nation  for.  VM 

back  of  foot,  3tlt)               ■ 

C              iliicata  of  hvnri,  hteoiAluria  nitJ), 

tracing  of.  264                               H 

^H                          417.416 

■tana  a  cauae  of  jaundice.  47              ^M 

^^1                  enlaretnient    of    liver 
^H                        witTi,  324 

a  cauac  of  <Moina.  M                   ^H 

eooUyuioaia  from.  SI                      ^M 
tbromboMB,  wli«n  and  where  oc-        ■ 

^^B             incompcniiation    in.  n  canae 
^^H                 of  1  iminiihcd  amount  of 

cura,  2«S                                            ^ 

^H 

Ventriol<u  contraclion  of,  cauata  a  aya-        ^M 
tollc  bearvaouad,  213                       ^M 

^^V             value  of  pulie  in.  2>)2 

J             ioaafficiency  and  it«  filccM.  1S3 

hypertrophy  of,  rbown  by  atreng-        ^M 
tfactiird  ■dund  of  correipoading        ^M 

F                     relative,  murinuis  with.  230 

'               Muud  Id  Jugular  vein,  2(16 

■ 

Varicella.  W 

left,  hypprtrophy  and  dilatation       ^M 
of,  ^hown  by  diiplacement  of       ^M 

Variola.     Aluo  *w  f*niallpos. 

ulceration  of  tiiryns  with.  n9-'> 

apex.  20O                                           ■ 

Vasomotor  crnin!.  i>«Um  in  irritation 

Vennifurm  uppenilix.  317                           ^m 

of.  24-"i 

inflainniatiou      »f.    Cbeyiie-       ^B 
StolcM  breatblug  Id,  92      ^^^| 

diaturbancea,  «li«n  occur.  577 

influenoM  upon  pub*  in  (yinm<l- 
rical  veaMlB.  267 

tendemea*  in  'li^^nfc  of.  808^^^H 

naually  no  tuniuni  with  iiH^^^H 

V«g«uble  panuilM  Id  urine.  439 

1 

flaminatkMi  of,  816                  ^1 
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Vertebnp,  spines  of,  seaiitive  tn  pres- 
sure, 467 
Vertebra)  artery,  461 

column,  section  on,  467 
Vertigo,  also  lee  Dixz'mesa 

deSiied,  atid  wben  occura,  472 
from  the  ejre^  563 
Vesicular  breathiDE  described,  142 
diminiHhea.  causes  of,  145 
origin  of,  142 

pathological  changes  of,  144 

special  peculiarities  of,  143 

Vicarious  action  of  centripetal  influ' 

encea  in  ciMirdi nation.  52S 

of  diaphragm    in   defective 

thoracic  breathing,  540 
of  kidney,  408 
participation      of     neighboring 
n erven,  485 
of  nerve,  479 
Vidian  nerve,  461 
Vierordt,  C,  reference  to,  275 
Vierordt,  H.,  reference  to.  35.  217,  283 
Vierordt,  K.,  reference  to,  246,  272 
Vierordt,  0.,  reference  to.  154, 180 
Vircliow,  reference  to,  177 
Vision,  concentric  limitation  of,  587 
of  the  field  of  in  gross 
hysteria,  534 
narroiring  of  field  of,  569 
disturbance  of,  from  choked  disc, 

amount  of,  600,  601 
disturbances  of,  in  tiiseases  of  the 
nervous  system,  562 
in  urFeniifl,  440 
subjective  sensations  of.  571 
testing  Qeld  of,  568,  569 

for  central  sharpness  of,  668 
Visual  amnesia,  5,^2. 
Vocal  cords,  positiiin  of,  during  pho- 
nation,  592 
in  parHlysis.  099 
fremitus,  aid  in  deCermining  appa- 
rent enlai^ement  of  heart, 
210 
aids    in    disgnosis    between 
pneumonia    and    pleuritic 
exudation,  158 
increased,  when,  158 
palpation  for,  100 
described,  156 
technique  of.  157  1 

variations  of,  157  I 

weakness  or  suppression  of,' 
when  occurs,  157  | 

Vogel,  reference  to,  408 


Voice,  character  of.  in   paralyni  of 
muscles  of  speech,  548 
effect    upon,    from    panlysis  of 

laryngeal  muscles,  538 
in  disease,  74 
Voit,  C,  reference  to,  434 
Volumeof  air  cavity,  effect  upon  pitch 
of  sound,  109 
of  an  extremity,  measurement  ot 

490 
of  cavity,  effect  upon  change  of 
pitch  of  sound.  111 
if  closed,    effect   on    pitch, 
110 
of  muscles,  diminution  of,  491 
Voluntary  motion,  455 

muscle,  spasms  of,  530 
Vomicee,   131.     Also  lee  Cavities  in 

Lungs. 
Vomit,  chemical  esamination  of,  359 
coffee-ground,  test  for  hnmin  in, 

363 
color  of,  360 
comma    bacilli    in,  in    cases  of 

cholera  Asiatica,  390 
microscopical  appearance  of,  360 

examination  of,  364 
odor  of,  value  of,  366 
quantity  of,  360 
reaction  of,  in  various  conditions, 

366 
section  on,  SSS 

watery,  watery- mucous,  and  mu- 
cous, significance  of.  360 
Vomited  material  illustrated,  365 
Vomiting,  act  of,  described,  358 

central,  diseases  in  wbicb  it  oc- 
curs, S.'iS 
due  to  round-n'orms,  380 
frequency  of,  359 
from  irritability  of  larynx.  590 
from  severe  coughing,  166 
from  urtemia,  440 
in  diseases  of  abdominal  organs 

other  than  the  stomach,  358 
induction  of,  when  contra-indi- 
cated, 342 
kinds  of,  clinically  distinguished, 

358 
of  use  in  obtaining  contents  of 

stomach,  341 
phenomeua  associated  with,  359 
reflex,  358 
section  on.  358 
time  when  it  begins,  359 
ways  in  which  it  occurs,  358 
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Vomiting,  when  it  occurs  in  nervous 

disetues,  578 
Vomitua    uiatutinus  potatorum,  35% 

amount  of  vomit  in,  3150 


WAGNER,  E  ,  reference  to,  171 
Waldenburg,  refereuce  to,  164 
Wandering  kidney,  ^96 
diagniisia  of,  39G 
difTerential  diBgnoBia  of,  397 
liver,  3-tl 

Bignx  of,  324 
ipleen,  335 

deacfibed.  336 
dilTereniia!  diaRnosia  of,  397 
Wastin|r    dtseHHen,    lifemic    murmurii 
heard  in.  229 
significance  of,  34 
Water-brash  of  drunkards,  301 

■whintliiig  dctined,  IT);] 
Waiy  caats,  a  form  of  hyaline,  423 

illustrated,  423 
Weichaelbauni,  reference  t*!,  427 
Weigert,  reference  lo,  185 
Weight,  toss  of,  a  sign  of  diaeafle, 
23 
of  bodv,  increase  and  dimiDution, 

34,  35 
relation  to  lietgbt,  35 
Weil,    Handbook    of  Topographical 
Perciiasion,  quoted,  112 
-LuHchk».  quoted,  78,  79 
quoted,  113.  122,  123.  125 
reference  to,  116.   121,  130,  132, 
133, 192,  2(16, 207,  259,  304,  306, 
312,  319,  321,  327,  332  (note), 
833,  336,  338,  393 
Wernicke,  reference  to,  552,  553,  655, 

r.5G,  ,558,  001 
Westphal,  reference  to.  498,  499,  525, 

,127 
Westphal'a  view  of  tendon  reflexee, 

Whiaiiered  voice,  auwiiiltation  of,  159 

White  blood- CO rpu»c lea  In  sputum,  176 

increased  proportion  of, 

to  red,  in  uniemia,  275 

in  urine  of  cyatitis,  419 

normal  proportion  of,  to 

red,  278 
with  heuiatoidin  needles, 
432 
corpuBclea,  increase  of,  in  leuke- 
mia ahown  by  niicroacope,  279 


White  kidney,   targe,    fatty  caste  in 
urine  of,  423 
dro|iBy  with,  440 
form    of  epithelium    in 

urine  of,  421 
lipuria  in,  447 
Whooping-cough,  effect  of,  on  venous 
circulation.  263 
expansion  of  lungs  after,  136 
expiratory  bulging  in,  98 
microbe  of,  UK) 
phenomena  of,  described,  166 
relation  to  emphysema,  22 
severe  cough  of,  a  cause  of 

emphysema  of  skiu,  56 
vomiting  in,  358 
Will,  conaciouB,  participation  in  co- 
ordination, 528 
Williams's  tracheal    tone  deacrihed, 

111,  121,  131,  132 
Willis,  circle  of,  4fil 
Winlrich,  reference  to,  104 
Wintrich's  change  of  sound  described, 

111,  132,  159 
Woiltez'a  cystometer,  163 
Wolff,  reference  to,  246 
Women  apt  lo  conceal  diaeaae,  20 
Word-blindneas,  testing  for,  556 
-deafness,  55,  461 
defined,  ,552 
testing  for,  556 
the  condition  of  the  hearing 
must  be  determined  in, 573 
Worms,  a  cause  of  epileptiform  attacks 

in  children,  Ci'.i9 
Wriaberg,  cartilages  of.  691 
Writer's  cramp,  532,  561 
Writing,  an  ui'quired  faculty,  549 
centre  for,  557 
diagnostic  value  of  the  character 

of,  561 
diaturbancea  of  power  of,  549 
how  acquired,  549 
Wunderlich,  quoted,  fi.5,  68.  69,  70 
Wunderlich's  table  of  temperaturea,61 


VANTHIN  cryatala,  433 

YEAST  cells  in  sputum,  190 
fungus  in  urine,  important  when 
there  ia  sugar,  428 
Yellow  atrophy  of  liver,  acute,  dimi- 
nution  of  phoaphates 
in  urine  with,  436 
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Yellow  Ktroph;  of  liver,  iwute,  leucin 
and  tyrann   id  nrine 
of,  432 
acute,   urea  diminiahed 

in,  434 
dimioiBhed  area  of  dul- 
nen  with,  331 
fever,    hnmato  -  jaundice    in,  47 
benorrhage   of  etoouch  in, 
S62 


ZEISS'  apparatus  for  polarixadon, 
447 

reference  Ia,  175,  274,  281,  447 
Zenker,  reference  to,  179 
Zirii),  telereace  to.  187 
Ziemssen,  reference  to,  164,  302,508, 

593.  594.  596,  598,  699 
Zimmerlin,  reference  to,  524.  525 
Zjrgoma,   what  palpation  above  and 

below  showB,  537 
Zygomatic  nerve  illuatrat«d,  485 
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at  once  concise  and  comprehensive,  and  at  the  same  time  essentially 
American  in  its  teachings,  the  various  authors  have  undertaken 
the  preparation  of  such  a  work,  which,  instead  of  embodying  the 
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The  names  and  professional  positions  of  the  authors  indicate 
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hundreds  of  new  words  now  oeed  in 
current  lit«raturt>,  cijpecially  those  re 
lating  to  Eleclncity  and  B:ictcnoIo(;y, 
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S.-iuniJm'  PDckti  MFilifal  Lrixon — >  tcy  ntD< 
plcic    llillc  mi'ilt,  mvjiluolilt   in  nrrf  'fu-li-ni  of 
niciliviiic.     It  not  only  cniilaini  ■  *cn 
l«>   nf  Htiiil*,  liul  alio  Utilrt  vl   R)rnj<  ' 
Ion  conimo'i  in  nicilinl  it:nu<fioU<m  -,  aUkouiwik 
lueil  m  nirdKin*,  pM-oiitanil  muiJolrt,  etc. 

The  rttarmaf^titli^l  f.Vn,  ilrlmfr.  Jffrhl- 
tiMM,  DnrrmNf,  JXIVO. 

5aunilcn'  IVicVci  UH<<al  l.c:iivon— a  ciHttlniN 
Slid  canv»icni  lillle  wiwk,  nhich   has  We 
iiiigirmlivrly   npnlnl   try  tW  MU'lciil,      lit  ripliii 
liiiiK  ire  coiKtM,  anil  tvpp'y  tW  k«j  lu  maiif  ii" 
Diiil  uiifimiliat  icnna,  wb^di  w«  uow 
iiici  ulih. 

Siiindtn'    I'nckfi    Mtdical    LcxiMD — a   Iiie 
[Onctic,   nnd    cnmjutl    liillc   Tolamc.      (.'alike 
uiual  "PrKkci  Mdlicil  DlalAnary,"  evcty  ti 
nnl  ni^trl   IliAt   mnitilj  p*Mn|<l«d  lu  la  loofc  Ml 
found  iluK  in  ili  place. 
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raipoildlllg  HeiuU-i  (>r  tlie  Rdi'*!  Arailcini  uf  M'lll'lnc,  Ih'iiiv.  luif:  Uls 

HunPMii  lettrniin  MvOIual  CtilK^e.  tti^  clc. 


WITH  HANDSOME  FULL-PACE  LITHOGRAPHIC  PLATES  IN 
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'  '  DISSECTION. 


tTHAS,  II.  r<Ar«c(CfiUi;-'^  ■' 


Price  S2^ 


No  p«in  DC  expcBW  iat 
btcn  •paird  lu  moke  (hi> 
wciik  ilic  mciM  cxhaiwlve 
jrcl  coiiciw  Siiii}<nl*iM«n' 
ubI  o(  AiMOiniy  and  Dl»- 
wilmn    rirr    (iiilili'hcil. 

ii'hct  in  this  counifT  or 

Euinpc. 

'Ihe  colnrtti  pUln  itc 
ilc(i|^n)  to  aid  <h«  rtn- 
iTrnl  In  i1i»c<1li<|;  iht  ninfc 
<lr<.  nilc-iK*.  •lii't.  and 
nrrvci.  Fi"  Ihiieililiolilht 
tromkuik  liarc  *1l  l>cen 
>[ic<ull}'  drawn  *nil  rn- 
l-iBtcd,  and  in  Ap|>cnillx 
-iMcd  contain  in  (;  «>>  <lln»- 
'i.itiuni  ttymeMing  iht 
itiuciuie  •>!  ihc  cnltic  hu> 
nisn  (.Vclcl'-n.  llw  *Wc 
IinttJ  on  the  cUmiili  rd\ 
lion  uf  (>rjy'(  Anaiomy. 
and  liirnilrik:  a  lianil>«inie 
l»i(  8io  vulunie  of  over 
400  I<*cct 


TrW,  Kxira  Cl»(li  or  Olji-Mli  for  Dip  DlHseolluii-Ronm  .  .  t>i.W>  ?(pt. 
Mi^it'iil  Sbecji i.:,0    •' 


^^^B  Tlm«a  and  tttvttlfr,  fhiladvipMa,  AHgvmt  23,  IMBO. 

VHticradc's  AnUomy  ind  tljsicvtm— ihls  ji  a  cood  diuecior't  manual  uilh  clMf  lype 
•nil  IwatUome  cut*,    'rhe  clmrd  iilain  ire  ctpccially  cofiuncndnldc. 

tDntMai  AderrtUer.  BiijTnlo,  AT.  T.,  Octobtir,  ISOO. 
Nancredc'i  Analnmy  and   Diueclot — for  conclicocw  and   cknnicm  o(  'Irtcripii'in  Ihs 
Eficnliati  of  Analomir "  excclt  any  limitBi  work  ih>i  hu  ever  oonic  under  uur  notice 
TAv  Soulhmt  Pfnetltton&r,  Saahvitl^,  TVnit.,  Sq*t«w4«r,  1990, 
N«iiCTcde-'i  AnnwiinT  ind  I>i»cc»'i — iriily  i  "Vaile  Mcciim,"   a  -miihum   in   |»rYo." 
he  illuiirntians  are  moiveli  of  licirny  and  clcflmc»  of  eluci'tulon. 
Phtf'Ictananit  SiftfroM.  Ann  llaHior.  lHlfhlffatt,  Octohtr,  tHOO. 
Thi»  it  one  of  the  «ill-Wno*n  Sinn-lrr*'  Qucliiin-C'iimjiind  Srnw.     A  tiicmi  rlocllenl 
Eianiinl,  n<ii  only  riirrmciir  valuable  10  Ihc  fir>t    nnd  wcond.ycir  vtudenr  rn^peed  in  active 

taeciion.  but  alio  10  Ihe  advanceil  iiudcni  abo  ilcsim  to  refreah  bi>  mcmaty, 


READY  SHOBTI.T. 


DISEASES  OF  THE  EYE 

B>  GEO.  E.  De  SCUWErXITZ,  M.  D., 
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UiuIatM  to  Lbv  Unliu|i«<Ur  llofplUI  and  tallruian  l"'  Nf  (v»ti>  lilwun,  •>* 


A  CMtif^cfe  muiuil  of  OphlbalmQlot?,  c*|Nciall]r  UMfsl  lo  the  (tijkiciaM  vho  he* ' 
neither  inuc  iior  iixltnUlon  lo  timiy  ih«  nuincniui  bMc  bm  voiamituau  mt-boob. 
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DISEASES  OF  WOMEN. 

By  IIENKY  J.  GAUniOUES,  A.M.,  M.D., 

I'K-rninraf  OhtlclrtnlniW  Nn  York  l<<>M-<lra4nBlc  Mottnl  fChoolaMI  KofMali  Or"*™'' 

eHtd  to  **■  Murk'*  iro>)illal  tn  Nfm  V"rk  Oi)  :  tiynmvaiiti^  t»  Ihc  'iir»nii  DUf**u*IT 

In  ihr  I  lir  "f  NvH  York-.  <^iwnlliii(fl*a*«il<UM  loili*  .<(««  Votk  liifkiit  A>rl>M: 

OtmMirti'  TiiinrE'iii  M  lliv  NrH    Yorh  MabcniM]'  llal-lul.   Frlll»iiii  of  Um 

Am*ricgn  liiinKulriHinl  Jkjtliny:   Kvlta*  of  ih*   Krm    York 

Arailvinirof  Mi>i1|plui'.  PiMldtM  n(  Ibc  UvmiNS  tinll < 

Ml  Hocl«iy  of  iliv  cut  "*  Vvm  Vork,  elc.  He 


It  In  the  Inttnlton  of  ihe  nnier  tn  piovlde  ■  [<rnaiMl  nnuiul  nn  GyiucailaGr>  Toi  Ibc  aic  o( 
tiudeiKi  and  pnclllloncn,  in  a%  canciic  a  nunecr  at  it  oompuibio  wilh  cimrncia. 


SYLLABUS  OF  OBSTETRICAL  LECTURES 

In  Itie  Medical  DcpartmcDt,  DoirGrsttr  of  PeniisylraDta. 

By  RICHARD  C.  NOEEIS.  A.  K..  M.  D., 


Price,  Cloth,  Interleaved  for  Notes S2.00  Net 


'ITic  Nc«  Viiik  AffJiii/  firimtaf  A|inl  15,  1S90,  fcfnfinit  to  itii*  booli,  la^:  "ITti* 
moil«i  luilt  work  i^  ao  far  sDperitir  lo  mhcr,  on  Ihe  «■■»«  tutjccl  thai  »c  lake  plusarc  >& 
iilliiigt  allciitmn  1iriF%  10  lib  excellent  remurc-i.  Small  uiltn,  it  cut-en  ilie  tulijca  ihoruujihly, 
nnil  will|>n>vc  inv:<lu.-iMr  in  Imili  ihr  •tuili-iii  «nil  the  |mcliil<]ne(  a>  a  mean* of  fixing  In  a  clewr 
ami  concix;  ri>tni  ilic  l.tii>wlci:>gc  ilrtivetl  [rem  a  peruial  of  the  1-iixf  letl-lnokt.  Tlie 
Bulhor  dctcivci  E'enl  nenWt  {"i  Ihe  mannci  in  uhich  be  luu  peif-nncil  hit  wk.  He  hai 
uiVoit^cril  n  luinilirr  iif  valLinl>!r  hinl«  wliicli  w<iul<!  nnly  i>ctur  tn  f^nc  uh"  va«  him^tf  ui 
elpcrirnced  (eiulicr  of  olnlrlfict.  The  luliJHI  <  miitlef  t%  cl-ir.  (orciliie,  iBil  nuxlein.  We 
ate  rt|>ccU1l]r  pltnvcil  uUh  llie  |i»riion  (Irvoiecl  lo  the  prnclical  itulla  of  ibe  *CC<Ciiicb(r.  caie 
■if  cliil'l,  rlv.  '1  lii^  v^int-ri[ili>  iin  aiiti't'iiticv  aic  ailmirBlile ;  thciT  U  no  ilonbcfal  I'ltio  In  iha 
ilirecliiinii  given,  No  rictnili  are  rrcnnlct  .it  nmtnpnn:iTit ;  nn  mlnnr  mMltn  onitled.  W< 
vtnlnrc  m  my  Ih.it  even  the  uliI  prnclilionei  ulll  Hnil  luefui  liiiit*  in  lliu  dliecttun  whtch  be 
eantiiii  nffuni  lo  (lr<pi»e." 

t'«ittnity  Afntiial  Magmim,  IliilBilclphia.  June,  tScKh — Norru'i  SyllBhui  «r  Obitetnat 
I^eciuiet,  nil  acciKBie  and  «<mpri,-yicn>ivr  rrflerTioii  <if  contcn>iMraiy  ebnciiicil  knvaleilKa  m 
a  eaiiiciiic'l  an-i  cuiiveiiient  form.  Ii  iboulil  he  of  teniae  to  Mdicnl  ttudtnu  aBd  lo  (he 
piorcnion  At  la>i;e. 

Galllafd'i  AMh^I  yttim«l.  Nrw  Votb.  April,  1840.— A  valuaUeaid  luhoth  tfitdnit 
pntaliion^r  of  ubttcirics— lemarltablc  fur  iii  oompleieaeu,  for  lit  djndenMiion.  uid 
awucKcy. 
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HEAVY  HUORTLY. 


SAUNDERS' 

Pocket  Medical  Formulary. 


BY 

WILLIAM  M.  POWELL.  M.D.. 

Attending    PbyBkl»n  to  the    Metcct    Hou«e  (or  Invalid  Women.  •!  Ailaolic 

City,  N.J-;  (*ate  Phyilei«i»  lo  tbe  Clifiie  for  the  DliM*<s«r  Children  til 

the  Hoiplul   of  (he    University  of   Penn«y1v*nl«  and    Si-  Clement"* 

Hosplial:  Iniltuciortn  physical  Dlacnoii*  In  the  Medical  DejMtt- 

tnent  of  lh«  University  of  Pennsylvania,  and  Ch<e(  of  the 

Medics)  CUnIc  of  the  PbiladclpbU  Polyclinic. 


(Containing  aboul  2000  Formulec,  selected  rrom  several 
hundreds  of  the  best-known  authorities. 


A  concise,  clear,  and  correct  record  of  llie  many  tinndrecls  of 

famous  formulce  which  are  found  scattered  through  the  works  of 

the 

MoHi  Kniint-'iit  riiy»*U-)iinM  nitd  SiirKoona 

of  the  vorld  ;  particularly  helpftil  to  the  student  and  young 
pr,ictitioner,  as  it  gives  him  a  taste  for  writing  his  prescrip- 
tions  in  an  elegant  and  correct  manner,  thus  avoiding  in- 
compatible and  danf;eroiis  prescriptions.  The  use  of  this  work 
is  to  be  reconimended  even  to  the  older  practitioner,  as  through 
it  lie  becomes  acquainted  with  numerous  formulae  which  are 
not  found  in  the  text-books,  but  have  been  collected  from 
among  the 

Hiding  Oencratlon  of  tho  Profession,  Collcffo  ProfeBBoni, 
uiid  Hospital  IMiystciuns  itud  Snrgoous. 
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3'Oir  BBAJ>Y, 

NEW  AND  REVISED  EDITIONS  OF 
SAUNDERS' 

QUESTION  COMPENDS. 

ABBAKGED  IK  QDCSTION  AND  AH8WBB  FOBV. 
The  Latest.  Cheapeat,  and  Best  Illtutnted  Series  of  Compenda  ever  lamed. 

THB  AJ>VAJ<tTAOBS  OF  QUSSTIONS  AND  AKSWBBa—IlK  iMUt- 
ntiad!  srr.inijing  Ihe  tut'iMd  >n  ilic  f>imi  »(  Quc^ilonii  and  Aokwvts  will  be  apiMittit, 
liace  Ibt  Muileni,  is  rrxlinj  ih<  M*R<lanl  work*,  olioi  i>  si  a  I<ms  to  diico<r«(  ibe  imponuil 
point*  to  be  tcmcmbcrcd,  niil  it  P7U>II)r  piuiled  when  h«  attenfiu  to  furawUic  iilcu  ai  to 
the  manner  in  which  ihc  Queviiim  cxtuld  b«  put  in  itie  Bxaminaiion*  Room. 


The-e  »m>ll  ir«li>,  »Kii:h  c»n  bf  ctinvfnsrnlly  cirriwl  in  llic  pockel,  conlain  to  a  eo» 
ilcntetl  fona  ihr  teachings  of  the  most  popular  test-boob. 

Tlii^  authon  nir  nuriy  all  ecuiiiectcil  wiih  ilic  vsfiout  cnlleuo  u  DcmoBuniiora  et 
Lecturera.  iii.l  arc  tlinefoic  llmnnichlir  eitnYcaM.  ncx  only  "■'ii  ihe  imntt  t4  the  merne 

;i<ii{c'i>i,  iitii  alvi  with  [h<  poinit  thni  arc  abaolutely  n«cc««ary  to  be  reisembered  ta  ine 
Examinalioo>Room.  TIicm  luokt  arc  coniiantly  in  ilic  hnTxla  >i(  it.cir  •uibcMi  (or  miu-m, 
a\\'\  .iie  kr|ii  well  ii|i  ia  Ihe  linieN  ihric  fast  tale  allowing  Ihrm  !<■  lie  almoit  totirily  re- 
wridofi  whanavvr  necessary,  iiiiteail  of  haling  Co  wait  lor  Ihc  eitilian  to  be  *oM.  n  B  the 
cnjc  wilh  ia  oidinnry  (cil-buuk. 

No.  1.  ESSENTIALS  OF  PHYSIOLOGY. 

By  H.  A.  HARE,  M.  D.. 

PiufcMur  of  Thtf  pL-uilci.  JefferiD  MciIIhI  Culloga;  Aiundlaf  nplclian 

to  ti.  Atiaa  |](i.piML 

NVBillCKOi;!^    IZ^L.Ut^'rRA'riONH. 

THIRD  fDITION. 

Prirf,  (:iolb.  9l.(>U. 
IntortcNTpd  for  Xo4«i     .    .    -91.35. 


S[>eciniin  af  tlluiInllLiiit, 


"  ri<     iliTc  ^^1  idmiiably  lucceedcd  in   ^hcrnt^ 
ii'^ttiK  I  J  ictjc<-  (>/  Qoeuloiit  whi<b  are  clearly  ptu 

/■ii.  lii  Mranaiy«iir»al,OaiAm.  xtX^  — **  Hirr't 
F)n'>ir.lii(,'ireniilam»  the  ewcncmtif  itt  •«i>jc«i.  No 
I'ritcr  IkxA  hoi  ever  hem  pmdateii,  anil  ev«iy  4ii- 
1 1    III  wiiuld  iln  well  lu  [Auni  a  oopy." 

>'~iaii'iiiWA'<xir/rr.  f'hilnilelpbia.OclobeeS,  1IS9. 
~-"  In  ihc  (tennd  ediiiuii  of  II»rc'i  Hifiiolof^  all 
th['  more  ililTiciiti  |"<iiii>  uf  ihe  tluily  of  ibc  nemos 
vicin  hATf  hem  eUicidatcd.  Ai  the  wieV  no*  ap- 
^■L.,\i.  II  oinniil  fill  to  men)  Ihe  a|-piecuti«n  af  the 
ovcrworkoil  tiiiiltni  " 

jfftirna]  *f  lit  AmeriteH  MiMhttitit,  >>'ov«m)<er 
It.  iSSi>.— "  llore'i  rhTuolw — aacicelWnt  «>wk  1 
nilniii.ihly  illuurKnl ;  uril  Mculilcil  ta  li|chte«  the 
iMk  -if  liic  uvcflHinlened  «niktaiBdaaie.** 
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No.  2.  ESSENTIALS  OF  SURGERY. 

Surgiciil  Lantfrnirki,  Minor  and  Op?r<iIive  Surgery,  and  ■  Complete  Dtscriptioiii 

logciher  with  full  Illustration,  of  the  Kandlterchief  and  Roller  Bandage. 

«>■  E1>WAKI>  MAHTIN.  A.M.,  M.D., 

Inatmol'.ir  In  <  •)■(:"'>'»  ""rgi'i?  *iiil  l-cn'iun-ri't)  Mlnnr  l^'irvvry.  Vnliirtiltr  of  PdhmtI' 

vuil*.  l^rn'iD  In  lliv  Uui-t'«Ueiils'  Dcuariikcni  uf  Uin  ilitlillvu'i  Hutplul, 

uti  itintivwl  lUubiL-r  at  l^o  FUltaJi-'liflif*  Hu*[>iwl.  du  ,  vie. 

PaOFDSBLT  ILHISTRJTKD. 

Faartli  *dltla«.  («>iHl<lrri>l>lT  pnlnrcr^  ttj 
Ati  Apprnftlx  rntitnlBlfliiE  full  ■nrd'll^tn*  mtm 
pn-nrrllativit^  tnr  lUv  |f  rt-|furnl  Ian  ql  lll.«  In. 
rt<><»  iiindrlBla  uxil  In  4%riNt,PTI<  %l  R- 
<«A-IIV  i  hIoi».  iM-v«-rnl  liiiixlrr^l  r4>rl|i<^  i-*vtr« 
■  ■K  Ihp  iHHllpnl  trfutuurul  of  BiirKlrnl  allpr- 
llans. 

I'fitp.  fUth.  $1.00,    liikrlrauJ  for  Nol«.  :rl.25. 


I 


niiii[ f  niiMiiMiw 


Jl/n/if.iJ  am/  Sitrgiia/  K'fo'lrr,  Fchruaiy,  iSit^.— 
"  Msiiiii'<  Surgery  conulni  ill  nccnvkiy  r-Mtiliill 
dtiKHJcin  iiUiKrry  in  a  ctimiiUDtitcl)' tmall  ^pace.  Iti 
^t]llc  i>  inlcmting  anil  lb  iltuilrnlioni  ailntiiiMc." 

Vtttvit%ily  UtJuyil  jl/d/iniHf,  January,  t88g. — 
"Pi.  Mariiii  tim  «<linit»!ily  (iiCM':it*(t  in  Kl«ciin£ 
ftnr]  telajniiif;  jiitl  b}41iI  ii  nrcr%4ATT  for  purpoivk  of 
ciaiiiiiisiion,  juil  |iiiTi»ii:  ii  in  moil  cxnilriu  tbkjit 
for  rrrcrcncr  anit  mrinoriring." 

Kansat  Cily  Mnfual  A'niv^f. — "  Marlin't  !>itri:err. 
— Thik  ■ilmiraUc  cDrnprnd  Ik  wdl  up  in  lii«  pmoI 
Mliancn)  idrM  of  mmlon  lurgcty." 


No.  3.  ESSENTIALS  OF  ANATOMY, 

Ini-liKlhiir  the  Aiialotiij-  of  tlip  VtiurprH. 
ny  C7II A  UT. I-:.-!  II.  IS- A rs- c- It  i:  i>K,  M.  n., 

Prolkvar  of  Sarcry  ■ml  i  Uiiirul  .turer-n  In  the  riilivnlt)'  uf  MIi'IiIkbd.  Ami  Arlxa; 


iMv  >^urvuoi^  Jtirtrcin  UotlUul  i.'ijlI-<Hi\  vie,  v(<1. 

IDXS  HUNDRED  ud  EIUHTY  riNI  WOOOCUTS. 
THIRD   EDITION. 
VnlHrcnl   Ity  na   Appfaills  rninlslnltiK 
ovi-r  niil}    llluvlrnllitiia  nf  the  Ov 
■  <4l(ii7  i>(  (tip  llniniin  DiHlyi 
Tbr  wIiaIp  iMiiwil  iiiHtn  ihr  Iml  irlpv«alh) 
MtlllBiiorullAV'M  AXATMllir. 


Price,  Clotli,«I.OO. 
Interleaved  for  Notm  .    .    . 


«1.2a 


^meritoH  Pratti/imfr  ohJ  Mini.  Ftbratrf  |6, 

""(.—•'■  NuncreiJc't    Anal(imy.^F>ir    tcllrjuU- 

I  luwiilni;  fmh  in  mind  Ihe  knaii]e.i|[«  of 

..    yninc.l  ai  ichiiol,  ll  woiiM  nul  litcasj 

ttt  qpnk  of  It  in  Ienn«  loo  favoralilc." 

Sf^ifrm  Caltfamia  Prailitit-tr,  Jdiibuj, 
1889.—"  Nancrwie'i  Aikiiumy. — Wry  sccnriue 
and  trnnwiinhy," 

Amtriiam  PratliHomr  awl  Xran,  Loultvillc. 
Kcnlncky. — ■■  Nincrvilc'*  Anatomy.— Truly  tucb 
»  book  •■  no  tliiileni  cm  Afford  en  b«  wiihout." 
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SpecllDIn  1^1  lNi»IFiUurii. 


No.  4.   Essentials  of  Medical  Chemistry. 

OBQAKIO  AKD  INOBGANIO. 

COKTAINtSR,  MAO. 

Questions  on  Medical  Physics.  Chemical   Physiology. 
Analytical  Processes,  Urinalysis,  and  Toxicology. 

By  LAWREXCE  WOLFF,  M.  D., 

DcnaiutlMararch*iulil(i.J*II^»-n  MnllmJ  Cutlvrt^  VMOiie  riii^srlUB  )••  trraMO  llaipllil 
Of  P«iUdtl|iliU;  Uvintvr  ••(  l^ltedtlpttla  CaOew  uf  Fi«niiM7.  etc  Ma 


SIXTH  TBOVBAMD. 


Price,  Oloth,  81.00. 


Interleaved  for  Notes,  $1.25. 


Om-t'tiHA'  Ate^ictt  <\>nu.  Jaaeiry,  18S9.— "  WoWT*  Ch*mlfl*T-— A  Ude  work  tliil « 
Mitieil  in  Ihc  pickcl.  for  icmlf  lelVnacc  in  Mlniif  difficiilt  profalroit." 

St.  7-"r/*''  Mtdi.al  /ffr,t/J.  Mnrch.  1889.—^  Dr.  WolS'  npliint  dmmI  umply  t%t  lawr 
■nd  diAculi  poinu  m  chcmitiry,  and  the  book  U  Uirrefote  wM  Milcd  hir  nw  in  MtiJkalj 
•chcoU-" 

M/Jiial  nmf  SiirgK«t  ftff*ntr,  Movcmtitr,  iSSq.— "  W«  couU  wnli  thai  noi«  booto  I 
ihit  uoiiUI  Ik  wriilcn.  in  order  thit  medical  ua<IcM*  Riicln  thut  railf  t<ecoiBe  uafc  intuPlwt] 
In  wlut  Ik  often  a  difficult  and  uiimlcieiilin];  bfsnch  of  nic'liol  tnt'ly." 


No.  5.  ESSENTIALS  OF  OBSTETRICS. 

By  W.  EASTERLV  ASHTOS.  M.  D., 

Obaivtrlciaii  lo  tbe  PbUMlt-IiJiU  tlo^UL 

NUMEROUS  ILLUSTRATIONS.    SIXTH  THOUSAND. 
Price,  Clotb,  $1.00.    InterUavect  for  Notes,  $1.26. 


Rptclmcn  of  nicutmlaiu- 
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Sfutkfn  Prtttitkitur,  ^twry  ' 
I89D-  —  "A^hloli'i  OInltfllCL— Aa 
rioiltiu  llulc  viiluaie  tonuuiin; 
conKiaiidpraiticillnHMiIrd];*.  Aa 
■dmtFable  coapcBd,  awl  IW  bcu 
CondciuaiinR  *s  hnr  wm.** 

C^iVrtyi>  AMi.nl  limn. — -'Aib- 
lon'i  OlMclTin — Of  ciiian«  *a)ur 
to  tludmli,  iind  an  cxcelknil  lllltc 
hook  to  (r«thm  n|>  the  Mrmc*;  cJ 
the  ptacthioner," 

AMimt  tfurf  Sirrinr/  ftifi*1ir, 
jBDniiy  3(t.  iSSq. — "A«Ino«'t  (UK 
BelHct,— A  wofk  ihr«i-*ighly  «!(•■ 
laicd  til  It  iif  vitiHoe  t"  ou^nt*  in 
pfrpanng  tm  pxoBiiKition." 

rSpo— "  A<ti(o«i"i  Ohwrtiia  <lio«ta 
tir  corrailtrd  hy  ih*  npdlra)  thxhst 
unlil  he  can  nnxirrr  tmvf  qut^oa 
al  '■'uhl.  The  praciilkmer  weolil  aUo 
do  mil  tn  f;Unc«  al  ihr  ' 
and  (h<n,  to  pr«*«M  hii 
fnui  (Mling  ratf" 


I 


r  book   ■'  ■   J 

J 


^0.  6.  Esseutials  of  Pathology  aud  3Iorbid 

Auatomy. 

BT 

a  E.  ARHANO  SEKPLE.  &A.  KBLOutsb,  US.  A.  EB.aP.  Loud. 

•«  cba  JiMtlMwnn  Ita^lwl  lor  CWItea.  BMkan;  Pvalmii  W  Vml  aat  Aokl 
t«r)M'«T  iBd  KxMBlBcr  bi  AeooHlBi  M  Trtdky  CMh«ik  UoAm.  mc„  ma. 

ILLUSTRATED.     FOURTH  THOUSAND. 


Price,  Cloth,  $1.00.    Interleaved  for  Notes,  $1.23. 


FrcM  the  CW&yr  *nJ  OinUat  KmrJ,  ScfNeailKT,  tSS^— 
'  A  .Mnill  iirork  apoo  l^tMocjr  and  Morbad  Akaioo;,  ihil 
rc^ucfi  luch  cofBpIci  iBbjecu  lo  ibe  rcftdr  oomprcbewiaiB  of 
ibc  Mucleai  ui'l  (irKMkiiKr,  H  a  ((17  acMptifalc  »dilltin(  M 
ndkal  Ikeniimc.  All  the  mure  xanAt.r%  Ufpin,  ntch  ■> 
Bactoii  *»d  Bialtl.uid  lite  okwi  pcoem  vicni  u  10  Dfiauy 
nuhotagy.find  kplKcbera.iMd  ia^k*  hand*  of  a  wtiiMsQd 
tocher  tkilled  m  ihe  art  of  noipti^iaf  abtfnne  tnd  JiArali 
«ifa4ccu  fgr  cair  Mmprehcatloa  aic  rmJerwl  ihoratlily  iti- 
Idltgltde.  Few  |ihji*cKnt  do  Man  Ikaii  rtfrr  10  ibc  Bion 
•laboraie  «atk>  fot  pa»iB(  infbnDauna  a  ike  time  ii  »  ilh 
mlulelj  needed,  bal  a  bnok  like  (kit  of  Dr.  Sea^e*i  can  be 
taken  up  aad  pcnitrd  conbiMuiHtjr  lo  the  profit  and  inUnic- 
tiiNi  of  llw  reader." 

/Wi'iiuii  .VrJLal  yvmmal,  I>ccnDber,  1S89. — '■  Scnple'l 
PiilioliifQr  anil  M'lrtwl  AaaUnn)'. — Aa  ricfllenl  (onpcnd  of 
ilie  ta1<(i(CI  from  the  point*  of  vie*  of  Gre«D  and  Parne.** 

Cimntmati  MfJital  .Vttn.  Narctnher.  i^So^-^SeMple'i 
Palliology  mmI  UorUd  Aoatom/.— A  valathltlluk  raluaie— 


SurtMca  of  tDnundnaa. 


No.  7.  Essentials  of  3Iateria  Medica,  Thera- 

tpeuties,  aud  Prescription  Writing. 
By  UENRT  BIOB&IS,  M.  D., 
lab)  I)«innnuntor,  Ji-iDnnn  )lr<tlraU''4I<«*.-  FeUnwCoUtgeor  Phrrielaiiii I'klluMiihla-.  Oa- 
SIIKiT  BliMle'*  Maurla  Jlt-llm :  Vliltlt«  fhnlttan  lo«l.  Jtaeph^  lt«idlBl,  tU.  ale. 


SECOND  EDITION.    FOURTH  THOUSAND. 

Price.  Cloth,  $I.OO.    Interleaved  for  Notes,  $1.25. 


MtJiea/  <mJ  Siir/;italJttf»rftr,OrttAKi,  1889.— "  Monit'  Malctia  Mt<)ka  and  llwtafm- 
tio.— Oacof  Ibe  Iwi  cMnpemU  in  thik  aerin.  Conene,  jiithy,  aaJ  cleai,  well  nutedMlbe 
puymt  tot  whteh  il  »  pirpared." 

G^MitiTi  Mnlieiil  ymm^l,  Norfmbcr,  1SS9.— "  Mooit'  MUeria  Medica.— TV  <nn  n- 
•ence  '•(  .Materia  Mcdica  an<l  Tbna|K«licB  btaled  down  a»d  paenwd  la  a  dear  and  icaiUUe 
Wyle." 

Samtttriam,  Ne^-  Vi>Fb.  Jmanrr,  1890. — ^  Bloirit*  Materia  Mcdtca. — A  «<II-arraneTJ 
■(•Ix-book,  cvmprbiui:  the  mu»«  iRi|>uninl  tcMnl  roniedle*." 

/tHfaU  MtMi-tl  atiJ  Sur^iat  ytmntol,  Januaijr,  189a—"  UonU'  Matetfa  Molica  —Ike 
tuhjecii  an  ircucd  in  uich  a  unique  and  ailNCIive  Miaoot  iku  lh()r  cwnot  fail  lu  imfirm 
lilt  mind  and  intUuci  in  a  lattini;  mannn. ' 
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Nos.  S  uud  9.   Essentials  of  Practice  of 

Medicine. 

By  HENRY  MORRIS,  M.D.. 

Aut^or  or  ••  E«««nll«l*  or  Materia  MmIIC«,"  Ate. 

With  an  Appendix  on  the  Clinical  and  Microscopical 
Examination  of  Urine. 

By  LAWRENCE  -WOLFF,  M.D.. 
Aut^o^  of  "Ecsantiala  of  Madioal  Chamiatry."   ato. 


COLORED  (VOGEL)  URINE  SCALE  AND  NUMEROUS 
FINE  ILLUSTRATIONS. 


eixicoriTZ>  zi^DX'Z'xoisr. 

Enlarged  by  some  THREE  HUNDRED  Essential  Formulae,  se- 
lected from  the  writings  of  the  most  eminent  author- 
ities of  the  Medical  Profession. 

WILLIAM   M.   POWELL.  M.  D., 
Author  of  "Eaaontlat*  of  Dl««aaa>  of  Chri<lr*n." 


rrice.  Cloth.  $-i.VO. 


Mftliruf  Sltecp,  $-J..70. 


Southarn  Practlt[onar,  Nathvlll*.  Tartn..  January,  tSOt. 
•'  Mvint'  I'mclice  of  Mr<licinc. — CK  ui^iinul  liil  (ii  i)>c  ■■Iv.iacnt  iiwlcal  in  |>c]Mri*c  Iw 
hU  ilfgitt,  and  to  ihe  j<ning  |>r!ic!)Iloner  in  ili^jnoiing  kflcdioM  m  »(ticitii|[   (lie  prDjin 
remcily." 

Tha  Modlcnl  World.  Phlladalphla.  November,  laOO. 

"  Miinii'  I'mclice  al  MmUi-iiic  c<iniL>iiik,  lu  «  mnclu:  yd  tcjJalilc  Utwi,  a  coaipldc  latB- 
nttry  u(  Iht  nioilitBl  praclics  of  lu-ilajr." 

Indiana  Madlcal  Journal.  Indiartapolls,  Oacambar.  iflOO. 
"  Miiiiii'  I'mtiJce  of  Moticinc— Aa  adnimlik  coriilrni»tn)»  m(  IIi«  c»f  mu!i  uf  jruutt 
ID  a  vei7  tmslt  ijnim.    Siiiilenu  will  find  <i  an  rtctllcnt  lomeinbriant." 

American  Prnotttloner  and  Newa,  Loulavlll*.  Kantueky,  January,  IBOI. 

■■  M^iirrit'  Piidice  of  Mciliciiic. — The  iF-irlitng  U  louncl,  ihc  (itcwiiujuoii  £i4filuc,  moMi 
u  full  u  mlglit  be  dctired,  and  Ihe  Mylc  aitiociivc." 

Southern  Medical  Record,  January,  1801. 
"  Honrit*  Praciic*  of  Mcilicinc  ii  ptctenirl  In  ihe  trader  in  Ihe  fmin  of  Qaottomt  iniI 
An«wn>,  Ihceby  oilline  mention  in  lite  inD'<i  iinpi>n*nl  leadinjf  focli,  whKh  b  nnt  mty  ilr- 
•inHc,  bill  ifldUiTDtalilc  ro  an  aoiuamuncv  with  tba  cMtnliali  of  TMiMdaek     TiM  hMk  » 
Btl  II  iirolcntU  (Q  lie,  and  we  checifully  recommend  ii  lo  andical  tnnUau." 


w 
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No.  10.  ESSENTIALS  OF  GYX  JICOLOGY. 

B)  KItWIN  B.(-RAI(ilN,  M.D., 

Alifbllnit  lixlwtuli^M.   RCHiwitll   Hoapllol.   Oul- 

latlents'  IiPianinrni:  A«t>uni  fiirttiiu.  K«w 

YMk  '^DDct   ButiilUl.  cic..  etc 

IS  RNB  ILLDsnunONS. 

I>rlc«.  Clotli  .      AI.OO. 
[IiilvrU'iivril  r«rNo(cK.    .    .    .«1.2A 


MfJitnl  »n4  Suififal  K/ftrltr.  A|iril.  1S90. — 
I"  Cmigin'*  E*>rnli»l«  uf  (jyi'ax-'iloip'. — l*lii»  i»  ft 
UDiMI  nccllent  adiJilion  to  ihit  irrict  uf  quolioa 
nipcii'lt,  and  pra)i*rty  uinl  will  )•«  nrj-mi  a^ 
Mice  to  ih«  uadcnl  in  preparing  for  uaminr)- 
linn.  Di.  Cnljtln  U  M  be  con{ralabu<d  upon 
hating  Fn>ductd  io  compad  fonn  Ihe  Etwntialt 
of  Cyno^eoloey.  The  iijlr  »  ooncUc.  and  *t  ihe 
Mme  lime  thr  tcnlencrt  arc  well  niunileil,  Thia 
r«ndcn  th«  book  far  more  taty  lo  ceail  than  moot 
cumpcniU,  and  add*  diaiinctly  tu  lu  value." 

Cffl^f  anJ  Clinifat  fttttrj,  A|inl.  1890.— 
"Craigin'i  Gynjrculogy. — SluiiTtili  and  piactj- 
liuneit.  i:cn«al  ur  i>|iccial,  even  dnive  iiiloinia. 
tlon  and  Wnciit  from  ihe  pF>u>al  anil  iluily  of  a 
carefulljp  wriiteo  work  like  ibU." 


SpaeUMaer  ilhM<ni)<«i. 


No.  11.  Essoutials  of  Diseases  of  the  Skin. 


By  HENRY  W.STELWAGON.  M.D, 

Ctlolral   IjTinrrr  ••ti  h'  <-■  ■      ,       .     1. 

HFdlrnl  ri>l\'vr,  I'ltllx'l'    ' 
dvljiliid  t'l^H^iiury  ^" 
lliu  Skill  |ii.|»-ii>ury  III  'li'    I  ■ 
lllr  nf  IVniiiylimita;  I'Ij' 

pinmclll    or    lllr     ll'ivi.r 

luivmi  I'l-nitariiV  ^>  l^lllll■'1^|.^ 

IraL  i'<iU>Ki',  I'liiliidti]<lili.  ■:([.,  etc. 

74  ILLUSTRATIONS,  m«ny  o*  which 
are  original. 

Frier.  rW,  $1,110,   bKrltaitd  k  K«la.  %\.l%. 


SpcCllDtfi  nf  ItluliraitVM. 


'1  faoA 

iiit». 
..  I  ..( 

111  tw- 

Mtd- 


Ncw  V'xk  Midual  yrurttal.  May,  xStO- 

••SlcUac'ii'i  l>i««n>  of  llic  SI,  in  — Wt 

RFC   mdcliled   ■'■   rhilgdi'Ipliia  (of  an- 

Olhet  rxccllcnl  bniA  o«i  Uftm^ttolncy. 

The  linTe  Iwk  now  lirlnic  u»  n  wrll 

entitled"  EitrntiaUol  DrnnBKiloijr," 

and  admlialily  aiuuenth*  pur- 

po-r  fur   wliitli  tI  it  wimeii. 

TTieetpciience  of  Ihe  te^iewer 

ha*  iiui;!it  hiRi  ihM  juu  uch 

a   lupk    i)    nrrileH,      We   arc 

pleaKd  villi  Ihe  hand  mm  e  nj". 

peatiinte  of  tb«  hook,  with  lu 

<k*[  Iri*-  Z"'*^    P'l'*''  '"'' 
fine  woodcaia." 
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No.  12.  Essentials  of  Miuor  Surgery,  Baud- 
aging,  and  Venereal  Diseases. 

By  EDWAAD  MABTIN,  A.  M..  M.  D.. 

Author  ot  ~  BHvMMb  «r  l^isttj. '  Mq. 

82  ILLUST^tATlONS.  mostly  specially  prepared  for  this  work. 
Prictf,  Oloth,  $1.00.    Interleaved  for  Motes,  $1.2S. 

AMiial  f/eai,  Philadelphia.  Jamury  lo, 
*l$9l.— "  Martin*!  Hinoi  Sar);«fy.  BaBclairing, 
niicl  Vcncrcil  l>iie.ic>.~TI)c  betl  condcntA- 
Ixmof  (he ralijrcnof  which  i((rr±n  yel  v>L*c«l 
More  ihe  pTorcHitin.  TW  chapter  on  Genilo- 
Unnar;  IJimimc*,  ihoueh  thnrt,  it  tiifficicnily 
Icompleie  M  niaVc  ihetn  ihorno^^hly  ac')»)iiii<d 
wllh  (h«  mon  ■dranced  (ieuii  on  the  lulv 
jecl." 

A\iiAri/tt  JtHtmM  «f  AMMmt  ««/  Sar 
gery,  NoveniKar,  1890. — "  MAnio'>  Min<jf 
(ruigery,  eic.  iliuulU  be  in  (he  h>n<U  of  evrry 
Mudent,  nnd  we  t!i4ll  perMiially  recommmd 
■I  (o  our  tludcntt »  ihe  b«U  lexl-book  upon 
the  lubjea-" 

Pkarmaftntiftit  En,  Dirlroll,  MichLfisn, 
Deceniticr  t,  iSqo. — "Mnrtin'i  Ntinor  Sur- 
|[cry.  c(c. —  K<|]cciilly»i:ce|it[ilile  (>■  the  i^ne> 
nl  |iraclitloiiet.  whci  i>  often  at  a  Intttn  cttM 
or  ertiereency  u-  lo  ihe  proper  melhod  of  ap- 
plying •  hoTi<U(je  Id  an  Injured  memlieT."  Spwlma  .r  tnuuruiaM. 

No.  13.  Essentials  of  Legal  Medicine,  Toxi- 
cology, and  Hygiene. 

By  C.  E.  ARMAND  SEMPLE,  H.D., 

AuUiur  at  "  EiKnlln:)  ol  ■'■ih^'I^ig)'  .in]  Mutt>i>t  Analomy." 
1 30  IIXVNTRATIOKS. 


Price,  Oloth,  81.00. 


Interleaved  for  Notes,  $1.25. 


S^v/Wm  1'r.ulili-anrt.,  Niuhville.  May.  189a — "  Somt^'le'^  '-i:*'  Mt<llc(ne,  de — Ai  ihe 
prciErnt  time,  when  (lie  Held  of  niolicil  science.  Iiy  nuon  nf  laput  \'ta^trs-.  h(cf>«nr»  tu  *!•), 
a  linok  which  cuiitaiiit  the  citrtiTlalt  nf  any  hiaticli  or  <lv{'«rlnienT  at  it,  in  rondtc  jet  itad' 
■hic  foini.  muiil  iir  nectviily  b«  of  vulne.  Thin  litllc  hrocliuir.  »  >l^  llllr  in'llr.iin.  nivrn  t 
pnninii  of  mrdicnl  itienee  that  ii  m  »  prst  otcnl  loo  miuh  iieKlecinl  liy  ltn-  -ti»- 

•on  of  ihc  vailncM  of  the  cnlin-  ficlH  am!  ihe  ialnminou>  nmoiml  rA  n<aile(  jx  r  <  Itil 

he  dcemi  mute  iiiii>iirtaiii  Ocparlmenu.     The  leadtne  poiliW,  the  cuolialt,  aie  licfc  .uuimtJ 
up  'lyilcmulically  and  cte.irly. 

Mn/ic-il  Biitf.  St.  Ijjuii.  May,  tiga.—"  Srni|)1c't  I^jul  Mcclic'rn*.  ToiictA^j,  and  lly- 
oifne. — A  fair  •.nniple  nf  Simndcr*'  valuablff  cuiiipcinl*  for  ihe  iiodroi  and  praciiuonn.  li  i» 
R«nil«jmc<y  pririicU  and  illuslriLleii,  and  ocuia«c  atid  clear  !■  il*  lewhinM," 
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No.  14.  Essentials  of  Refraction  and  Dis- 
eases of  the  Eye. 

By  EDWARD  JACKSON,  A.M..  M.  D., 


PnftiHit  of  riiinuour  th«  EfciQ  umriiilBiietfl'lB  PulTclinic  .Dil  CollcRT  far tiranJuata 

luMcilltliii;:  Mviutn'r  utihc  Aluvilcui  Optilli>Liiiiil>>Kli»l  S»d<:tr;  FcUow  of 

tile  CoIIvKc  of   Pliyilduu  of  Pbll»4clphJa;    KtIIoh  of  ibc 

AmarlciiD  AcaJciuy  of  H.ilictnf,  ttc.,  eW. 

aNQ 

Isseutials  of  Diseases  of  the  Nose  and  Tliroat. 

By  E.  BALDWIN  GLEASON.  M.  D., 

JLHlfUni  tn  the  >oh  .n<l  Th^l■t  Miprnurx  "f  llic  tl<:i>piwl  ■■I  ih.  riili«nlt]r  of  I'niui- 

iTIvidU;  AiBlilmil   Id  Uie  Ni>h<  .'hI  llir'i.i   liiuirimiiit  iil  Ihc  L'nloa 

UMfmitiy:   MiMnbrr  nf  iliv  i>Tiinaii  Mc'lk'.l  "urklir,  I'hlla- 

dalphlai  rulyolUiU  U.iUm]  Sovlviy.  .(e,,  tla. 

TWO  VOLUMES  IN  ONE. 
PROFUSELY    ILLUSTRATED. 


Price.  Clotli.  fl.OO. 
Intcrlvii\ed  Tor  Notes,  $l.Sff. 


S^Kioicn  a(  Ljt  jLJukU-iUun. 


UiUvenlly  Medteat  Hnpa^iac,  PhUa- 
attphta,  Odobmr,  1980. 
"  Jiiilucn  and  Glea»on's  EsMRliok  of 
Discuses  of  ilie  Ejre,  Nose,  and  Throat.— 
Thit.  the  htcal  of  Saunder's  QucHion 
Coniitenili,  ilocivo  the  same  ptaiic  ih»t 
bos  been  accorded  the  earlier  nuinbcn 
of  the  Mime  achci  of  mnnuali.  Tbc 
subjects  have  been  handled  with  skill, 
nf^d  ihc  student  who   ncquires   all   that 

here  lap  before  him  will  have  much  mote  than  a 

foundation  lot  future  *ork." 

PItnrmacouUcat  Bra,  INftroU,  MUhtffan, 
Oclober  1,  IS90. 

"jAckion  and  Clcoton's  Discasn  of  the  Eye. 
Nose,  and  Throat. — The  stibjecl*  are  hniidled  in 
a  logical  and  mnstcily  manner.  It  it  a  valuable 
addition  to  the  student's  libiary.  and  will  be  re- 
ceived with  favor." 

.V0IC  Fork  Mfdteal  SMard,  Xovember 
IS,  moo. 

■■  Jackson  and  Glcason  on  Dlscatci  of  ihc  F.jr*. 
Nose,  and  Throat.— A  valuable  book  to  the  bc- 
irnncr  in  these  branclm,  to  the  Uudcnt.  to  tbs 
busy  i>rnctitioner.  nnd  as  an  adjunct  to  more 
Ihorough  rc-idinj;.  The  auihon  arc  capublc  men. 
and  H*  lucccitful  icachere  know  what  a  tiudcnt 
most  need*." 
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No.  15.  Essentials  of  Diseases  of  Children. 


By  WILLIAM  M.  POWELL,  M.  D., 

Pbrtfttan  to  (Im  Clinic  for  U>«|iUM>MorrhlMnn  ii<  Il»  U.aplul  uC  il-      ■     '-- 
IVaiiijrIiaiil.-  Euinlnlitf  nipkM>  to  Uw  (Tillilwn".  twiior*  (!»'>' 

t.'MUn-iial  AtteuUcCKy.  >'.J.:  tormtliy  liuinidor  in  rb}«''*l  1<_,  .. 
In  tho  Modlokl  Ptfai<in*nl «(  U>c  I'lilvnui]  uf  P<iuai]lianlA.aail 
UttMvtUu!  ll.dlc*l  aidtcaf  Uin  |-IUU<1.U-I»*  ruljrlUiLc. 


..<t 


Price.  Cloth,  $1.00.    Interleaved  for  Notes,  $1  £3. 


AmaHoan  Praotltlonar  and  N«w«,  Loulkvtlla,  Kentucky. 
Daoambcr  20,  ISSO. 

"  IVwcll'i  Oit«ucs  of  Childm,— Tl>i<  work  it  f  Mtm  up  in  iht  deer  >n4  amacun  «)l( 
ihu  c^ncHTiia  (he  Ssunilcn'  ktio.     Il  coMiim  w  •pfweprinlc  fonH  ih«  pm  at  iB  iht 
,  bnt  MTorin  to  Ibc  (leptrtDKni  lo  which  it  r«l*ia." 

Bouthorn  Practitioner,  Naahvlll*,  T«nnMa»*.  Nov«mt>«r,  I890. 

"  Dr.  PvwM'*  Mule  bnok  b  ft  rntrvcl  of  caadiaMtian.     HtndMnM  bindltig,  goml  pat«r, 
ud  ekw  type  Mdd  to  id  Ulncliveiiion." 

Annal*  or  Oynwcoloty,  Phll«d«lphl«,  D*o«mb*r.  ISBO. 

•*  Piiwclt'i  [JI^Ako  td  Child* en .—1lic  bo^k  cniiiiim  4  tarirt  of  laiportaret  qwcMXM*  Mi 
aniiren,  whidh  ibc  mu<1«M  will  find  of  ptM  utifiij  in  tbe  eiMnlntion  of  chiUira. 

No.  IG.  Essentials  of  Exaniiuatiou  of  Urine. 

By   LAWRENCE   'WOLFF.   M.  D., 

Aulbor  oC  -  EmMlUa  of  MedlMl  OMnHiirr,-'  eie. 


OOLOSZS  <  70aEL '  TTBIKE  SCAtB  AND  DTTmZBOUS  ILLU&?BATIO!t*S. 


l*ric<;  Clot/i,  75  ceittg. 


SpxIiMD  oT  lllwinllou. 


tlnlv*rslty  Medical  Macm>lnB.  Jun«. 
I8»0. 

» Watirt  Eiitmliuiion  of  ik«  Uriac— A  IH 
«aik  or  (lc<i(lc<l  r*lu«-" 

Madlo«l  RACord,  New  Vork,  Aucuat 
23, 1690. 

•■  VteilT*  Exanrindiion  of  Vtiix  —A  i;"otl  iubuI  I 
tnr  Modentt,  well  vrtucn.  and  nntirf  i>,  c*lcgotii:^l)>,  I 
onny  qoatiotu  bepnem  ue  umc  lo  Mk.'* 

Memphis  Medlcel  Monthly,  Memphle. 
Tennessee,  June.  ISOO. 

•■  Wolff't  ExamiMtion  of  Uiine.— The  hack  it 

practical  in  clwnCKr.coatprihtnitnn  i>  He^iisUr. 

and  a  DMhtl  rid  to  ibc  undnl  in  hi*  tiedlck." 

IB 


No.  18.  Essentials  of  Practice  of  Pliarmacy. 

By  LUCIUS   E.  SAYRE, 

PtolHMrot  Phamaey  uiil  Uawrla  Mcdloitn  llic  VnlrcnllTof 


Price,  Cloth,  $I.O0.    Interieaved  for  Notes,  $1.26. 


Albany  Modlcal  Annals.  Albany,  N.  V.,  Nov«mb«r.  1800. 
•'  SifTc'*  Euciitlalt  of  niumacy  cover*  a  ^tcii  deal  of  ground  in  imotl  MmjiMB.    lie 
WKltei  i>  Ktll  dig«««d  aod  uran|;c<I.     The  tewiiiL'li  <jueiiilon(  m  •  valuable  fealim  o(  iho 
bouk." 

Amarloan  Doctor,  Rlohmond,  Va.,  January.  I8SI. 
"S*f(e*i  E>4cnlUlt  of  nMTtiMCy. — Thli  ttty  valuable  little  minual  covmthe  gnutti  in 
a  nwHt  admiuiite  manner,     li  oonUtni  pnctical  phamiBcjr  in  a  nntibelL" 

National  Drug  R«slOt«r,  St.  Loul>.  Mo.,  Dec«mb«r  I,  IBOO. 
■•  Siyre'i  EueciliaU  uf  f  luinuey, — The  l«*t  quii  on  yiiAtiuacj  we  have  yet  evkiiiiiinl." 


DFREFARATION.   READY  ABOUT  SEPTEMBER  1, 1691, 
No.  17.  ESSENTIALS  OF  DIAGNOSIS. 


No.  19.  ESSENTL\LS  OF  HYGIENE. 

By  ROBERT  P.  ROBINS,  M.  D. 


No.  20.  ESSENTIALS  OF  BACTERIOLOGY. 

By  M.  V.  BALL,  M.  D. 


No.  21.  EssentlalH  of  Nervous  DiHeanes  and 

IiiHaiiity. 

By  JOHN  C.  SHAW,  M.  D. 
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No.  22.  EtMeiitialH  of  Medical  Physics. 

By  FRED.  J.    BROCKWAY,  M.  D. 


No.  23.  EsHcntlals  of  Mwllcal  Electricity. 

By  DAVID   D,  STEWART,  M.  D., 


ASli 


EDWARDS.    LAWRENCE,  M.D. 


The   Fiske  Fund  Prize  Essay  for  1S»0. 

THE 

SURGICAL  TREATMENT 

lODNDS  I  OBSTRUCTION  of  the  INTESTINES. 

By  EDWARD  MABTIN,  A.  M.,  M.  D., 

Burgeon  u>  the  HaiF4id  Uoiplul;  AuliUDt  Suifeon  toUie  I'nivently  Hospital. 

AND 

HOBART  A.  HARE,  M.  D., 

Profciioror  Tbempeutio,  JeffCnonU«dlMlCoIIeBe;  Alleudiug  Fli]->lclaD  toSI.  Agnes  Uosp^uL 


nXUSTRATED. 

PRICE,  CLOTH,  tS.OO,  NET. 


"  In  presenting  ihia  Es-ay  upon  (he  Surgical  Treatmenl  of  Wourdt  nod  Oht(nicllon  of 
the  Inleslines  lo  Ihe  Trustees  of  Ihe  Fiake  Fund,  il  is  jiroprr  lo  outline  the  scupe  of  our  « ijk, 
and  to  slate  briefly  the  facts  and  lines  of  original  research  upon  which  our  conclusions  aie 
based.  For  over  two  years  we  have  made  ex[>eriment<  In  the  lalioraiory  upon  these  sulijects, 
and  have  carried  out  in  every  detail  all  the  methods  and  morliticiti'ins  nf  opetaiiuns  thai 
have  been  published  or  which  have  occurred  to  ua  in  the  course  of  our  own  studies,  ...  In 
addition  to  the  original  work  involved  in  sludyiii);  so  import:inl  a  brancli  of  surgery  a.s  the 
one  before  uf  (and  which  will  l>e  found  represented,  graphically,  in  jian  ai  least  liy  a  numlier 
of  tracings),  we  have  collected  and  placed  before  the  reader  what  we  believe  to  he  the  fuller 
slatiftica  yet  cullected  upoo  gunshiH  wounds  of  the  abdomen." — Extkact  fkom  rKErACK. 


i:^rr)EX. 


AusOtNCEMENT I 

American  Text-Book  of  Surgery 2,  3 

ViERORDT  AND  Stuaut's  Medicai,  Diaohobis i 

KbATINO'S   NeiV    USABRIDQED   DlCTIONABY    OF   MEDICmE 5 

Sausdehs'  Pocket  Medical  Lexicon ti 

>'AMcBEDE'a  Anatomy  asd  Manual  of  Dissectios 7 

DK.S('invEisiTZs  Diseases  of  the  Eve S 

Oarriul'es^  Di.seasks  of  Wo.men S 

NoRKis's  Syllabus  of  Obstetrical  Lectubes S 

Sauncers'  Pocket  Medical  Foh.hclaky S 

Saunders'  Series  of  Question  Compends 10-19 

Martin  and  Hahe'm  Wounds  and  OasTBDirriON  of  the  Ixtestikd 20 

20 
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